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GENERAL CHEMISTRY RESULTS

CASE NO. 10.044

Sample #s:

BOD4N6	 BOD4PO

CASE NARRATIVE

The relative percent difference between sample BOD4N6
and its duplicate analysis was 22.2X. The high RPD is
due to the very low Fluoride concentration relative to
the difference between the sample and the duplicate.

The holding time was exceeded for the analysis of pH.
Careful review of the QC analysis indicates that the
data is reliable.

No other problems were encountered during sample
analysis. All QC results were acceptable.

llzat,t^,Z&

Maureen Parrish



SAMPLH IDENTIFICATION

O1 BOD4N6
21 BOD4N6 MS

01 B004N6 Duplicate
1 B004NG

U BOD4NG Duplicate

21 BOD4N6
^U B004N6 Duplicate
02 Lab Blank

0j2 L(:S
03 BOD4 PO
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TMA Inc.	 REPORT Work Order I A4-10-044

RCCCivcd: 10/24/94 11/14/94	 16:48:56

REPORT Westinghouse. Ilantord Comnanv	 PREPARED -'.^rme	 Analyrlcal.	 -. ne.

'r0 345	 lulls BY	 :-:) Taylor Street m
Richland.	 :;A ^)"352	 Ycnrov:a.	 :'A	 1016 Met-4c:LZ '--r r P4^/Ll.%^7

CERTIFIED LY

ATTEN Ms. Briana Colley

CLIENT WHC	 SAMPLES

COMPANY Westinghouse Hanford Company
FACILITY

WORK ID SAP " B94-036

TAKEN By Westinghouse Staff

TRANS BY Fed Ex a x552158976
TYPE Water

P.O. 4 N4-10-102-SU-AR

'!.VOICE under nnoarare rover

ATTEN Ks. Carole Harris

PHONE F:3-357-3247	 CONTACT MKP

This repor- is for the sole nd exclusive use of the client

to whom It is addressed and represents only rhose :amnles

herein des-ribea. Samoles not destroyed in resting are re

-tained a mixi um of 30 days unless otherwise requested.

TEST CODES and NA14iS tined on this workordcr

ALK Alkalinit*:

Ccr, Ch'-oride

F Fluoride _n Water

NNO2 Nitrite ^,iauidsl

PO4	 :. Phosphate :n Liaurds

SO4	 ;; Sulfate .a Waters)

TDS DD$solved Solids

WCCLPL Anions G 'Wet Chem.

WCLCS Lab Control Sample Summary

WCOCD Quality Summary

WC CS Duality - :nrrcl	 Summary
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TMA Inc.	 REPORT	 Mork Order # A4-10-044

Received: 10/24/94 	 Renultn by Sample

SAMPLE ID 1101)4N6	 VRACIION OIA	 'LEST CODE MCCLPI, NAME Anions a Me t. (Tem.

Date 1. Time ^)I lected 10/19/94 O 8 :4"7:00	 Category

ANIONS AND WET CHEMISTRY 	 -	 LIQUIDS

ANALYSIS	 METHOD	 RESULT	 UNITS	 LIMIT

Chloride 100.0 20.0 mg/L 4.0

Fluoride 100.0 0.5 mg/L 0.1

Phosphate 100.0 .:0.4 mg/L 0. .1

Sulfate 100.0 108 mq/L 20

Nitrogen X00.0 ,0.1 inq/L

FORM I



0000 
'174A Inc.	 RMPORT	 Mork Order If A4-10-014

Received: 10/24/94	 Remits by Samplc

.;AMPLE ID 11O134N6 	 i-RACIION O1D	 'PEST CODE WM-11 1, .,,:?E Anionn 6 Mel Chem.

Date a 'time Collected 10/19/94 08:47,00	 Category

ANIONS AND WET CIIEMISTRY - 	 LIQUIDS

ANALYSIS	 METHOD	 RESULT	 UNIT`:	 _:MIT

Alkalinity ;10.1 114 mq/L

FORM I



00001
TMA Inc.	 REPORT	 Work Order 9 A4-10-044

Received: 10/24/94	 Results by Sample

SAMPLE ID I 1O134N6	 PRACT:	 OIP	 'LEST CODE WCCLPI, NAME Anions 6 Wet diem.

Date r. 7L .e '.11ected 10/19/94 00:47:00 	 Category

ANIONS AND ^	 CHEMISTRY - LIQUIDS

ANALYSIS	 N.ETi?OD	 RESULT	 UNITS	 LIMIT

Tot.	 Dissolved Solids :50.1 427 mg/L 5

FORM I



'INA Inc.	 REPORT 	Mork order 4`A^t0 ^TA
Recetved: 10/24/91	 ReOU1LL by Sample

SAMPLE ID IIOIM PO	 i-RACPION 01A	 TEST CODE WM- .P1, NAME Anions ti Wet. them.

Date 3.'rime_ ",111ected 10/21/94 09:20:00	 'ategnc'r.

ANIONS AND WET CHEMISTRY	 -	 I,IOUiDS

ANALYSIS	 METIIOp	 RESULT	 UNITS	 LI	 IT

Chloride 100.0 19.3 mg/1. ..0

Fluoride 100.0 0.3 mq/L 0.1

Phosphar.c 100.0 -0.4 mg/L 0.4

Sulfate 100.0 1? 6 mq/L 10

Nitrite Nitrogen 700.0 1 0.1 mq/L n 

FORM I



Onl)01 ^I
'iNA Inc.	 RWPORT
	

Work Order II A4-10-014

Received: 10/24/94
	

Renultn by Sample

SAMPLE ID OOD4 110	 FRACTION O3Rf	 TEST CODE WCCLPI, NAME Anions ti Wet Chem.

Oate ti Time Collected 10121/94 09:20:00	 "ategory

ANIONS AND WET CHEMISTRY 	 -	 I,IOC: CS

ANALYSIS	 METHOD	 RESULT	 "NI T.^,	 LIMIT

Alkalinity 110.1 100 mo	 :,	 ..

FORM t



0M00110
'I74A Inc.	 RNPORT	 Mork order H A4-10-044

Received: 10/24/94	 Reeulta by Sample

SAMPLE ID HOIDIPO	 r'RAC:ION OIC	 TEST CODE M(YII.14. NAME Anionm ti Met Chem.

-' Ate , Time	 10/71/94 09:20:00	 Cate9nr/

ANIONS ;, O

ANALYSIS

MET CHEMISTRY	 LIQUIDS

METIIOD	 RESULT	 UNITS	 LIMIT

Tot,	 Dissolved Solids IG0.1 666 mg/L 5

FORM I



TMA/WALTHAM

/
I)
	

f''I

Steven R. Provencal
Metals Supervisor RECORD COPS(

^ %V114
Thermo Analytical Inc.

300 Second Avenue

Post Office Box 521n^2
:7q

4Waltham. MA 02250521

(617) 890-7200

FAX (617) 8903883	 ^

November 22, 1994

TMA/Richmond	 fiz
i2030 Wright Avenue

Richmond, CA 94804
Attention: Dan Stuermer

uality Control Narrative
Scope
Two water samples were submitted to TMA/Waltham on October 25 and
26, 1994 from TMA/Richmond. The samples were analyzed for the
elements listed on the chain of custody. The analysis was performed
under TMA/Waltham work order 5410161.

Methodology
The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
ILMO2. Bismuth was analyzed by flame atomic absorption
spectroscopy.

Discussion
All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,



WESTINGHOUSE/HANFORD

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: SKINNER & SHERMAN LABS_	 Contract: 68-02-0039

Lab Code: SKINER	 Case No.: N4-10-102 SAS No.:
	 SOG No.: B004N6

SOW No.: ILMO2.1

SAMPLE NUMBER:
	 Lab Sample I0.

B004N6
	

10161-OIS
8004N60
	

10161-01S2
B004N6S
	

10161-0103
B004PO
	

10161-02S

Were ICP interelement corrections applied?
Were ICP background corrections applied?

If yes -were raw data generated before
app lication of background corrections?

Comments:

Yes/No YES
Yes/No YES

Yes/No NO

I certify that this data package is in com p liance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager ' s design e, as 

Ve 
ified by the following signature.

Signature: _^ AAS	 Name: Steven R. Provencal

Date:	 ------ 11,1119y----------- 	 Title: Metals Supervisor

COVER PAGE - IN
	

ILMO2.1

1



WESTINGHOUSE/HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

a004N6
Lab Name: SKINNER 8 SHERMAN LABS.	 Contract: 68-D2-0039 ;---------------;

Lab Code: SKINER	 Case No.: N4-10-102SAS No.:	 SOG No.: BOD4N6

Matrix (sail/water): WATER 	 Lab Sample ID: 10161-OIS

Level (low/med):	 LOW	 Date Received: 10/25/94

i Solids:	 0.0

Concentration Units (ug/L or mg/Kg dry weight): UG/L

------------------------------------------------

;CAS No. Analyte	 ;Concentration;C; 0 ;M

;7429-90-5	 ;Aluminum 16.6	 ;U;	 ;P
;7440-70-2 ;Calcium 58300 ;P
;7439-89-6 'Iron 38.8	 ;B; ;P
;7439-95-4 ;Magnesium; 16600 ;P
17439-96-5 ;Manganese; 0.90;u; ;P
;7440-09-7 ;Potassium; 7760 ;P
;7782-49-2 ;Selenium 8.5 ;P
;7440-23-5 ;Sodium 25300 ;P

;Cyanide 58.0 ;CA;
17440-21-3 ;Silicon 17400 ;P
;7440-69-9 ;Bismuth 387	 ;U; ;A

Color Before: COLORLESS
	

Clarity Before: CLEAR
	

Texture:

Color After: COLORLESS
	

Clarity After: CLEAR
	

Artifacts:

Comments:

FORM I - IN	 ILMO2.1 

2



WESTINGHOUSE/HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

,
B004PO
	 ,

Lab Name: SKINNER S SHERMAN LABS.	 Contract: 68-02-0039 ;------------- ;

Lab Code: SKINER	 Case No.: N4-10-102SAS No.:	 SDG No.: B004N6

Matrix (soil/water): WATER 	 Lab Sample ID: 10161-02S

Level (low/med):	 LOW	 Date Received: 10/25/94

i Solids:	 0.0

Concentration Units (ug/L or mg/Kg dry weight): UG/L

------------------------------------------------,

M

P
'P,
'P
,P
P
'P
'P,
'P
:CCA;

,A

;CAS No. Analyte	 ;Concentration;C;	 0

;7429-90-5	 ;Aluminum	 ;	 115	 ;B;
;7440-70-2 ;Calcium 88900
;7439-89-6 ;Iron 554
;7439-95-4 ;Magnesium; 26900
;7439-96-5 ;Manganese; 9.9 ;B
;7440-09-7 ;Potassium; 10100
;7782-49-2 ;Selenium 11.2
;7440-23-5 ;Sodium 41200

;Cyanide 164
;7440-21-3 ;Silicon 16300
;7440-69-9 ;Bismuth	 ; 387 ;U;

Color Before: COLORLESS
	

Clarity Before: CLEAR
	

Texture:

Color After: COLORLESS	 Clarity After: CLEAR
	

Artifacts:

Comments:

FORM I - IN	 ILMO2.1



—F,
 ;A

Thermo Analytical Inc.

300 Second Avenue
Post Office Box 521

Waltham, MA 022540521

--_- i_(617) 8907200 _ ,^
25

2^

FAX (617) 890.3883

6V 0November 22,	 1994

TMA/Richmond G
2030 Wright Avenue low.

 CA	 94804
Attention: Dan Stuermer ^f^2utnlu

Quality Control Narrative
Scone
Two water samples were submitted to TMA/Waltham on October 25 and
26, 1994 from TMA/Richmond. The samples were analyzed for the
elements listed on the chain of custody. The analysis was performed
under TMA/Waltham work order 5410160.

Methodology
The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
ILMO2. Bismuth was analyzed by flame atomic absorption
spectroscopy.

Discussion
All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WALTHAM

^GLCI^ ^^rdl,`Cl ll^L
Steven R. Provencal
Metals Supe rvisor

RECORD COPY

0^



Lab Samp le ID.
10160-015
10160-01S2
10160-0103
10160-02S

Yes/No YES
Yes/No YES

Yes/No NO

WESTINGHOUSE/HANFORD

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: SKINNER & SHERMAN LABS. 	 Contract: 68-02-0039

Lab Code: SKINER	 Case No.: N4-10-102 SAS No.:
	 SOG No.: BOD4N7

SOW No.: ILMO2.1

Were ICP interelement corrections applied?
Were ICP background corrections applied?

If yes-were raw data (generated before
app lication of background corrections'?

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer - readable data submitted
on floppy diskette has been authorized by the Laboratory Manaqer or the
Manager's designe

yye,
-, as verified by the following signature-

Si g nature: lUMfM lF^^	 Name:	 Steven R_ Provencal

^^...[,p^^ 	................_„__	 Title:	 Metals SupervisorDate- 	 /	 ^!	 _

COVER PAGE - IN
	

ILMO2.1

1



WESTINGHOUSE/HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

BOD4N7
Lab Name: SKINNER & SHERMAN LABS. 	 Contract- 68-02-0039

Lab Code: SKINER	 Case No.: N4-10-102SAS No.:	 SDG No.: BOO4N7

Matrix (soil/water): WATER	 Lab Sample ID: 10160-OIS

Level (low/med):	 LOW
	

Date Received: 10/25/94

% Solids:	 0.0

Concentration Units (uq/L or mq/Kg dry weiqht): UG/L

;CAS No. Analyte	 ;Concentration;C;	 0 ;M

;7429-90-5 ;Aluminum	 ; 16.6 ;U; ;P
;7440-70-2 ;Calcium 59400 ; ;P
;7439-89-6 ;Iron 60.6 ',B; 'P
;7439-95-4 ;Magnesium; 16900 ;	 ; ;P
;7439-96-5 ;Manganese; 0.90;U; ;P	 I
;7440-09-7 ;Potassium; 7630 ;P
;7782-49-2 ;Selenium 8.3 ;	 ; ;P
;7440-23-5 ;Sodium	 ; 26000 ;	 ; ;P

;Cyanide ; ;NR
;7440-21-3 ;Silicon	 ; 18700 ; ;P
;7440-69-9 ;Bismuth 387

,

Color Before: COLORLESS
	

Clarity Before: CLEAR
	

Texture:

Color After: COLORLESS
	

Clarity After: CLEAR
	

Artifact`.:

Comments:

FORM I - IN	 ILMO2.12



Artifacts:

WESTINGHOUSE/HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

8004P1
Lab Name: SKINNER 8 SHERMAN LABS.	 Contract: 68-D2-0039	 _...._.....__

Lab Code: SKINER	 Case No.: N4- 10-1023AS No.:	 SDG No.: 60D4N7

Matrix (soil/water): WATER	 Lab Sample ID: 10160-02S

Level (low/med):	 LOW
	

Date Received: 10/25/94

s Solids:	 0.0

Concentration Units (uq/L or mq/Kq dry weight): UG/L

;CAS No. Analyte	 1Concentration',C;	 0 {M

;7429-90-5 ;Aluminum 16.6	 ;U; ;P
;7440-70-2 ;Calcium 87100 ;P
;7439-89-6 ;Iron	 ; 91.5	 ;8; ;P
;7439-95-4 ;Magnesium; 26300	 ; ;P
;7439-96-5 ;Manganese; 0.90;U; ;P
;7440-09-7 ;Potassium; 10000 ;P
;7782-49-2 ;Selenium 13.1 ;P
;7440-23-5 ;Sodium 41900 ;P

;Cyanide ; ;NR;
;7440-21-3 ;Silicon 17000	 ; ;P
;7440-69-9 ;Bismuth 387	 ;U; ;A

,

Color Before: COLORLESS Clarity Before: CLEAR Texture:

FORM I - IN	 ILMO2.1 3



November 17, 1994

TMA/NORCAL
2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

J f U Y A

Thermo Analytical Inc.

300 Second Avenue

Post Office Box 521

Waltham, MA 022540521
(617) 8907200

FAX (617) 8903883
or
	 th	

.i
r̂ E^OP) COPNI	 1̂^, 1W

IRS"'^

New	
^[I

C^

Quality Control Narrative

Scone
One (1) water sample was submitted to TMA /Waltham on October 20, 1994
from TMA/Norcal. The sample was analyzed for the elements
specified on the chain of custody. The analysis was performed under
TMA/Waltham work order S410139.

Methodology
The sample was prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program ILMO2. Bismuth was
analyzed by flame atomic absorption spectroscopy.

Qiscussion
All quality control requirements were met for the sample with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WALTHAK

Steven R. Provencal
Metals Supe rv isor

M1 lh 4H



WESTINGHOUSE/HANFORD

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: SKINNER & SHERMAN LABS_	 Contract: 6a-02-0039

L-ab Code: SKINER	 Case No.: N4-10-082 SAS No.:
	 SOG No_: BOD4N3

SOW No.: ILMO2.1

Were ICP interelement corrections applied?
	

Yes/No YES
Were ICP background corrections applied?

	
Yes/No YES

If yes-were r.aw <Jata 7enerated before
a pplication of background corrections?

	
Yes/No NO

Comments:

_	 . .. 	 ...	 .._._.	 _	 _....

................. ....	 . ... ....	 ..........	 ..._.,.........	 ....	 ....._	 _...	 ..._.

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above_ Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on flo ppy diskette has been authorized by the Laborator y Manaqer or the
Manager'; designee, as verified by the followinq signature.

t3ignature:	 __.._. ^n	 _._._	 Name:	 Steven R_ Provencal

Date:	 __.__.,..,....Il1/]/^i`l	 Title:	 Metals SupervisorTitle.

COVER PAGE - IN	 ILMO2 _1

un1



WESTINGHOUSE/HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET	 ___...__...__....._

B004N3
Lab Name: SKINNER & SHERMAN LABS.	 Contract: 68-02-0039	 ___._.__....._.._...',

Lab Code: SKINER	 Case No_: N4-10-0823AS No_:	 SDG No.: BOD4N3

Matrix (soil/water): WATER	 Lab Samp le ID: 10139-01S

Level (low/med):	 LOW
	

Date Received: 10/20/94

$ Solids:	 0.0

Concentration Unitt. (uq/L or mq/Kg dry weiqht): UG/L

;CA:;	 No. Analvte	 ^Concentration',C',	 0 1

;7429-90-5 ;Aluminum 46.4	 ;B; ;P
;7440-70-2 ;Calcium 30100 ;P
;74:.9-89-6 ;Iron 24.6	 ;B; ;P
;7439-95-4 ;Magnesium; 9010 ;P
;7439-96-5 {Manganese; 2.4	 ',B{ {P
;7440-09-7 ;Potassium; 8490 ;P
;7782-49-2 ;Selenium 3.9	 ;B; ;P
;7440-23-5 ;Sodium 22100 ;P

;Cyanide ;NR;
;7440-21-3 ;Silicon 27700 ;P
;7440-69-9 ;Bismuth 387	 ;U: ;A

Color Before:	 COLORLESS Clarity Before:	 CLEAR Texture•:

Color f>fter:	 COLORLESS Clarity After:	 CLEAR Artifactc:

Comments:
........ 	 ___ .... .... ... ,.. .

............	 ............	 ..	 ._ ....... 	 .....	 ......	 _	 _......_	 ..	 __.....

U()?

FORM I - IN	 ILMO2.1



_	 300 Second Avenue

Post Office Box 521

Wa ltham, MA 022540521

—-- x.617) 890-7200 —__--- -

FAX (617) 8903883 RECOR'.D COPY 4

010

D

I i VZA
Thermo Analytical Inc.

November 17, 1994

TMA/NORCAL
2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

Scope
One (1) water sample was submitted to TMA/Waltham on October 20, 1994
from TMA/Norcal. The sample was analyzed for the elements
specified on the chain of custody. The analysis was performed under
TMA/Waltham work order 5410138.

Methodology
The sample was prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program ILMO2. Bismuth was
analyzed by flame atomic absorption spectroscopy.

Discussion
All quality control requirements were met for the sample with
the following exceptions.

The ICP serial dilution for potassium exceeded the control limit
requirements.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WALTH

A,u"Cn. l Y:'24-'t4tZA,

Steven R. Provencal
Metals Superv isor

ti^



WESTINGHOUSE/HANFORD

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name_ SKINNER & SHERMAN LADS.	 Contract: 68-02-0030

Lab Code: SKINER	 Case No.: N4-10-082 A3 No_: 	 3DG No.: DOD4N2

'30W No..	 ILMO2.1

Were ICP interelement corrections app lied?	 Yes/No YES
Were ICP background correction;, .applied? 	 Yes/No YES

If yes-were raw data qenerated before
app lication of background corrections:	 Yes, No NO

COmmentz:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized b y the Laboratory Manaqer or the
Manager's designee, as verified by the fcllowinq signature.

Signature: 	 Name:	 Steven R. Provencal

Date:	 ........ .//{/ 11/ 5 Y_	 Title:	 Metals Supervisor

COVER PAGE - IN	 ILMO2.1

w)I



WESTINGHOUSE/HANFORD
I

INORGANIC ANALYSIS DATA SHEET

Lab Name: -SKINNER & SHERMAN LABS
	

Contract: 68-02-003 9

I.-ab Code: SKINER	 Case No_ N4-10-082SA-S No.:

Matrix (soil/water): WATER

Level (low/med).	 LOW

% Solids:	 0.0

ConcentratiDn Units	 (uq/L
..	 ....	 ....

or mq/Kq dry weight):

...	 ...	 ...

UG/L

CAS No. f)nalyte	 Concontration:C: Q M

... ....	 .	 ..	 ....

;7429 -90 - 5
..	 ....	 ....	 :

 {Aluminum
...	 .... _... 	 ^	 :	 ,

16.6	 ^U{ p

:7440-71-1-2 ;Calcium 28900 P
:743 7 -8 9 - t , :Iron 132 :P
:7439-9 5­ 4 ;Magnesium; 8430 P

:7439 -96-5 Man,janese: O.?O:U: :P
, 7440-09-7 ',Potassium; 7720	 E ip
17782- 4 9-2 ;Selenium 3.1	 !B: P
:7440-2 3 -5 ; 3odium 21000 :P

; Cyanide 39.5 CA;
:7440-21-3 :-Silicon 26000 :P
; 7440-6'Y-9 ',Bismuth 387	 ; U;
:	 . ......	 ....	 . :	 .. .	 ..	 .... .. ___	 ''	 :	 :

Color Before: COLORLESS Clarity Before:	 CLEAR Texture:

Color	 rafter:	 COLORLEZ'L Clarity After:	 CLEAR Artifact s :

Comments:—
....... ...............

. .... .... . ....................

SAMPLE NUMBER:

8004N2

SOG No-: BOD4N2

Lab Sam p le 10: L0138-013

Date Received: 10/ 20/94

UO2

FORM I - IN
	

ILMO2- . 1
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00000]

WESTINGHOUSE HANFORD COMPANY

Results of Analyses For:

GENERAL CHEMISTRY
CASE NO. 10.035

(TMA/ARLI Work Order # A4.10-035)

General Chemistry results are presented
for the following WHC LIQUID sample:

BOD02

Norcal Work Order # N4.10.082

Thermo Analytical Inc.
160 Taylor Street

Monrovia. CA 91016
(818) 357.3247

Date submitted:

15



00000''
vwc0 I i	 /Mn,c. L (IMIN ov MSTOnT	 ORD 4 M4 -10 -082
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Westinghouse Hanford
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
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l9 /broken

2. Custody Seal NOS'.	 41111--L
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a	 Traffic Reports	 lure°r	 %lmsen[•
or	 1'dckinq List

5.	 Air	 bill	 I/S[Ieker

/

P -	 /Absent-
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Nu	 Ors	 ^°	 Chain of Custo cl y
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Signature Security Service,

Contractor	
OFF-SITE	

CONTROL NO.
/To be obtained from PROPERTY MANAGEMENT/

uur	 PROPERTY CONTROL 	 17
PART 1 • TO BE COMPLETED BY ORIGINATOR

Depa rtment

FR Fng Support
Ss i n	

-Sawling

The following Items we to be shipped from 	 im 
Contractor	 0 Vendor

Routing	 0 Prepaid	 0 Collect

ShaPPad to	 TNA /NORCAL Of f- sito Custodian

Company	 2030 Wright Ave

Address	 Richmond, CA 94804
On•ure Custodian	 Payroll No.

City	 State	 Zip Code

country

Dry. Prope rty No. Description (include Manufacture Name, Model, Saris/ No.) Acquisition Con

1 Sample /: WD `IU a. 	UDDLIU3
Cooler 10:	 cumr,Y

-70 Polycooler with groundwater samples packed in wet ice and N/A
ibs vermiculite

--- --------	 - -- -------------------------------------------------°--r-------- -----
a /:

Jf

Cooler
Polycooler with g roun wa	 acked in wet ice and N/A

ibs vermiculite

q Class ified C] Unclassif ied	 Slipped Under DOE Con tract	 0 Shipped Under Con tractors Use Permit Con tract

Necessity for the off-sits u se of this property Sampling	 supports	 work in	 the
Required for Project Work. Ust Project No. 	 e:e Qr) •i^H-S

C] Bu siness Trip

Off-si te Assigtanent

0 Shipment to Subcontractor. 
Li

st Subcontract No.

q Other /Prue spoafy)

Bill of lading /	 I'10A13 5'1 Li

CERT/FICA TION OF THE RAD41 TION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MA TERI.4L IS DELIVERED TO SHIPPING.

RM Clearance for Public Release RM Suryey No. Oat*

of	 ci3z ^.I	 y,^

Location of and Contact for PropstlY IName/Phons NO./Bldg./Areal

P. H. Butcher	 (509) 376-4388
Date Ready for Shipment Con Code to be Charged 	 pL531 ApproximateDate This

Property w il l be Returned

Originated BY Due Au	 reed Date

l^.T \N MI TT FN ID	 I1 911 /O - )-	 ,11
Prope rty Representative Signature Data /Property N(snsoement Approval Date

PART R - TO BE COMPLETED BY SHIPPING
Authorized 7ng iigpeture	 Data

DISTRIBUTION (AFTER FINAL SIGNATURES)

White - Property Management 	 Yellow • Shipping	 Green - Accounts Payable 	 Pink - Originator	 Goldenrod - Property Management

54.3000479 (01/94)
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IL-.v n	 .r ui lnr.

RADIATION DOSE- RA'I'L: SUIZVI ,a' DORM

Dale _[(IL`r /1 '7'	 COMPANYT42d	 •r.,N:1^ [.e/4 0I In-.l1 ORD a ^1$:^-2 / 1 S 2/O

Su rvcyor's Nmuc	 ^^p7c / mi l ^^^, ^'n?lf

Model No.	 IIP-210	 /	 FSP-Ir	 Model No.	 4C-3-7	 /	 FSP-1

Serial Nos.	 710289	 /	 02619	 Serial Nos.	 407726	 /	 02628

Calibration Date	 T /YY	 Calibration Date	 4 Z //

r ........	 J 6 -,/ C'/,.	 r__._.___. r._rL_.:__	 /G ? O^

Sampl< IQ<lllnn IIP-210
CTM

IIP-210
Factor

IIP- 2 10
DPM

AC-3-7
CTM

A C-3.7
Factor

ACJ4
11PM

SppIIla Ce or
Ihraln0<7

AalHty,
oCVrnl. or
nCV

Dackgrowd

Coruutency

7 ua z3:6% s- o^c '7

ie.^/
Smear

r I L/ l

I

I

U	 Rl 9

i

i

/	 Comments

IV// 	 Vl r„'LRG G1J ) u2v^ y
All OK	 Appmrcd	 -

1

LlLJ

POnu SOP-075.1	 -qualRy i fivirow"ental ^e/YlcC:'
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GENERAL CHEMISTRY RESULTS

CASE N0. 10.035

Sample #:

GI1I1LLPa

CASE NARRATIVE

No problems were encountered during sample analysis.
All QC results were acceptable.

wjzu , ran	 ,1115-19yj

Maureen Parrish



000001,
174A Inc.	 REPORT	 Work Order " A4-10-035

Received: 10/18/94	 11/14/94 16:48:38

iREPCRT Wescinghous( , H.ntord Company PREPARED Thermo Analvrical. :nc.
345 Hills	 BY 160 Taylor Arrget
Richland WA 99152	 Monrovia, "A )1016

:ERTIFIED BY
ATTEN Mr 9rlana Colloy

CLIENT 'WHC	 SAMPLES _
COMP:.SY Westinghouse Hantord Company

FACIL-

	

WORK	 SAF H B94-036

TAKEN By Westinghouse Staff

TRANS By Fed Ex 9 9552158910

TY?' Hater

	

P.O.	 N4-10-082-SU-AR

INVC:.E under neoarate over

ATPF.N Ms. Carole Harrin

PHONE 818-357-1247	 CONTACT '1KP

'this	 report is	 for the :tole utn	 'xcluc: r: •e	 :ae	 of	 rile	 rtl tit t
to whom it	 in addressed and r. • ore.senr^ 71y 'hose name Lis

herein described. Samples nor	 iesrrovoi in	 resting .are	 i,
t_ained a maximum of 30 days miess nrner.ise requested.

SAMPLH IDEOM FICATION	 TFST CODUS and HAMS tined on Lhis wrkorder

1 BO^;N2
	

ALK	 Alkalinit
1 B0"..:^ ?15

1 Hoc; NZ [uol Ica te
01 ROC;N-

1 BOD4N2 Cunlicate
21 BOD4N2
1 807;N2 [uolicate
02 Lau Qlank

21 LCS

c:L	 Chloride

F W 	 Fluoride in Water

NO2	 Nitrite (Liauids)

PO4 L Phosphate. in Liauidn

SO4 W Sulfate (in Waters)

TDS	 Dissolved Solids

WCCLPL Anions a Wet Chem.

WCLCS Lab ControL Sample Summary

WCOCD Quality CnntroL Summary

WCOCS Quality Control Summary



0000111
TKA fnc.	 REPORT
	

Work Order If A4-10-03S

Received: 10/18/94
	

Results by Sample

SAMPLE ID DOD4N2	 FRACTION 01A	 'TEST CODE WCCLP6 NAME Anions 6 Wet Chem.

Date k 'Time t'^llected 10114/94 09:32:00 	 Category

ANIONS AND WET CHEMISTRY - LIOUIDS

ANALYSIS	 METHOD	 '2ESULT	 UNIT;	 11IM11

Chloride 300.0 9.9 mg/L 2.0

Fluoride 100.0 '7.1 mg/L 0.1

Phosphate 300.0 10.4 mg/L 0.4

Sulfate 300.0 20 mg/L 10

Nitrite Nitroqen 100.0 .0 .1 mq/L 0.1

FORM I



00001.1
lMA Inc.	 RRPORT	 Work Order It A4-10-01S

Received: 10/10/94	 Reoulta by Sample

SAMPLE ID 11O134N2	 FRACTION O1D	 'PEST CODE WCCId9, NAME Anionn 6 Wet chem.

Date k Time Collected 10/14/94 09:12:00 	 'ategory

ANIONS AND WET CHEMISTRY - LIQUIDS

ANALYSIS	 METHOD	 RESULT	 UNIT[;	 „IMIT

Alkalinity 110.1 106 mg/L -

FORM I



00001"
'PKA Inc.	 REPORT	 Mork order 0 A4-10-035

Received: 10/10/94	 Reuulta by Sample

SAMPLE iD DOD4N2	 RACTION O1M	 "LEST CODE MCC1.1 11. :AME Anions 6 Wet Chem.

Date 6 'rime Collected 10/14/94 09:32:00 	 c'atrgory

ANIONS AND WET CHEMISTRY	 LIQUIDS

ANALYSIS	 MET11OD	 RESULT	 UNITS	 :.IMIT

Tot.	 Dissolved Solids 160.1 256 mg/L	 5

FORM I
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December 16, 1994

3iA
Thermo Analytical Inc.

TMAINorcal

-030 L % I, nit 11 " mn.

^) ll^i, JU.ltl

^u hrnum^ ^ -0 '^Jn'OJ ih^.tr1

Ms. Doris Ayres
Bechtel Hanford Company
345 Hills Street, Room 22A
Richland, WA 99352

Ref: TMA/Richmond N4-10-084-7417

Dear Ms. Ayres:

RECORD COPY

Enclosed is the data report for the two liquid samples designated as SAF B94-036, received at
TMA/Richmond on October 18. 1994. Results are given for gross alpha, gross beta, tritium,
s trontium-90, technetium-99, total uranium, isotopic plutonium. and gamma scan analyses.

The data package is paginated I through 358.

Please call if you have any questions concerning this data.

Sincerely,

N. Joseph Verville
Program Manager
TMA/Richmond

NJV

Enclosure:	 Data Package

1
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TMA/Richmond
Report N4-10-084-7417
Sample Delivery Group 7417

Case Narrative

Westinghouse Hanford Company
P.O. MBH-SVV-069262

December 16, 1994

1.0 GENERAL

TMA/Richmond Sample Delivery Group 7417 is comprised of the two liquid samples
designated as SAF B94-036 delivered under field logbook No. EFL-1125.

2.0 ANALYSIS NOTES

2.1	 Gross Alpha Analyses
The relative percent difference in the results for sample BOD4N2 and the duplicate
analysis was 200%, greater than the 3a limit of 83%. The original and duplicate
samples were recounted and the results confirmed.

2.2	 Gross Beta Analyses
No problems were encountered with the analyses.

2.3	 Tritium Analyses
No problems were encountered with the analyses.

2.4	 Strontium-90 Analyses
No problems were encountered with the analyses.

2.5	 Technetium-99 Analyses
All samples . except the reagent blank were counted for less than the required 50
minutes and as a result the sample MDA's were greater than the RDL. Both samples
and the laboratory control sample contained technetium activity much greater than the
RDL therefore the elevated MDA's are not considered a problem. The recovery for
the laboratory control sample was 83%, outside the 3a limit of 84-116%, but within
the Westinghouse Hanford guidelines of 80-120%.

2.6	 Total Uranium Analyses
No problems were encountered with the analyses.

2.7	 Isotopic Plutonium Analyses
Sample B0134N2 was counted for less than the required 700 minutes. The sample
MDA was less than the RDL despite the short count time.

2.8 Gamma Scan Analyses
The MDA's for cobalt-58, iron-59, and europium-155 were greater than the RDL's.

I3 	 Y



SDG 7417

Contact N. Joseph verville

Lab sample id N410084-01

Dept sample id 7417-001

Received 10/18/94

0 /1

Lab id TMANC

Protocol WHC-HASM-1

Version Ver 1.0

Form DVD-DS

Version 3.04

Report date 12/16/94

DATA SHEETS

Page 1

SUMMARY DATA SECTION

Page 15

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7417

N410084 -01
	

BOD4N2

DATA SHEET

Client Westinghouse Hanford

Contract MBH-SVV-069262

Client sample id BOD4N2

Location/Matrix 200 Areas	 LIOUID

Collected 10114/94

Custody/SAF no EFL-1125	 B94-036

ANALYTE CAS NO

RESULT

pCi/L

2a ERR

(COUNT)

MOA

pCi/L

RDL

pCi/L

QUALI-

PIERS TEST

Gross Alpha Alpha 31 5.2 2 :1 80A

Gross Beta Beta 790 11 3 4 BOB

Tritium 10028-17-8 770 220 300 400 H

Strontium 90 10098-97-2 -0.17 0.14 0.2 2 U Y

Technetium 99 14133-76-7 1200 45 9 5 TC

Total Uranium	 (ug/L) 7440-61-1 1.5 0.22 0.01 0.1 U_T

Plutonium 238 13981-16-3 0.017 x.026 0.05 0.05 U PU

Plutonium 239/240 0.004 ).017 0.04 0.05 U PU

GAMMA SCAN ANALYTES U

Sodium 22 13966-32-0 U 10 U GAM

Potassium 40 13966-00-2 U 200 U GAM

Manganese 54 13966-31-9 U 10 U CAM

Iron 59 14596-12-4 U 30 30 U GAM

Cobalt 58 13981-38-9 U 10 20 U GAM

Cobalt 60 10198-40 -0 36 13 20 GAM

Niobium 94 14681-63-1 U 10 U GAM

Ruthenium	 103 13968-53 -1 11 20 U GAM

Ruthenium 106 13967-48-1 U 100 U GAM

Tin	 113 13966-06-8 U 10 U GAM

Cesium 134 13967-70-9 U 10 U GAM

Cesium 137 10045-97-3 U 10 20 U GAM

Cerium 144 14762-78-8 U 60 U GAM

Europium 152 14683-23-9 U 20 40 U GAM

Europium 154 15585-10-1 U 20 40 U GAM

Europium 155 14391-16-3 U 30 40 U GAM

Radium 226 13982-63-3 U 20 U GAM

Radium 228 15262-20-1 U 50 U GAM

Thorium 228 14274-82-9 U 20 U GAM



w

Lab id TMANC

Protocol WHC-HASM -1
Version Ver 1.0

Form DVD-DS

Version 1.04

Report date 12/16/94

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 16

TMA/RICHMOND
SAMPLE DELIVERY CROUP 7417

N410084-01	 B0D4N2

DATA SHEET, cont

SDO 7417	 Client Westinghouse Hanford

Contact N. Joseph Verville	 Contract MSH-SVV-069262

Lab sample id N410084-01 	 Client sample id BOD4N2

	

Dept sample id 7417-001	 Location/Matrix 200 Areas 	 LIoUID

	

Received 10/18/94	 Collected 10/14/94

	

Custody/SAF no EFL-1125	 894-036

RESULT 2a ERR MDA ROL QUALI-
ANALYTH CAS NO pCi/L (COUNT) pCi/L pCi/L PIERS	 TEST

Thorium 232 -440-29-1 U 50 U	 GAM



N410084-02

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7417

DATA SHEET
BOD4N6 

_7

SDG 7417

Contact N. Joseph Verville

Lab sample id N410084-02
Dept sample id 7417-002

Received 10 1 24/94

^J

Lab id TMANC

Protocol WHC-HASM-1

Version Ver 1.0

Form DVD-DS

Version 3.04

Report date 12/16 1 94

DATA SHEETS

Page 3

SUMMARY DATA SECTION

Page 17

Client Westinghouse Hanford

Contract MBH-S VV-069262

Client sample id BOD4N6

Location /Matrix 200 Areas	 LIQUID

Collected 10/19/94

Custody/SAF no EFL-1125	 894-036

ANALYTE CAS NO
RESULT
pCi / L

2s ERR
(COUNT)

MDA
pCi/L

RDL
pCi / L

OUALI-

FIRES TEST

Gross Alpha Alpha 5 . 2 3.6 2 3 80A
Gross Beta Beta 460 8.3 2 4 BOB

Tritium 10028-17-8 610 250 300 400 11

Strontium 90 10098-97-2 0 0.41 0.2 2 U Y

Technetium 99 14133-76-7 690 39 7 5 TC

Total Uranium	 ( ug/L) 7440 -61-1 2. 4 0.36 0 .01 0.1 U_T

Plutonium 238 13981 - 16-3 -0 . 004 0.011 0 . 03 0.05 U PU
Plutonium 239/240 0.002 0.008 0.02 0.05 U PU

GAMMA SCAN ANALYTES U
Sodium 22 13966-32-0 U 10 U CAM

POt&SSIUM 40 13966-00-2 U 200 U CAM

Manganese 54 13966-31-9 U 10 U CAM

Iron 59 14596-12-4 U 40 30 U CAM

Cobalt 58 13981-38-9 U 10 20 U GAM
Cobalt 60 10198-40-0 21 14 20 ,AM

Niobium 94 14681-ti3-1 U 10 U ,AM

Ruthenium in 13968-53-1 U 20 U GAM

Ruthenium 106 13967-48-1 U 100 U GAM

Tin	 113 13966-06-8 U 20 U GAM

Cesium 134 13967-70-9 U 10 U GAM

Cesium 137 10045-97-3 U 10 20 U CAM

Cerium 144 14762-78-8 U 70 U CAM

Europium 152 14683-23-9 U 30 40 U GAM

Europium 154 15585-10-1 U 20 40 U CAM

Europium 155 14391-16-3 U 30 40 U CAM

Radium 226 13982-63-3 U 30 U CAM

Radium 228 15262-20-1 U 60 U GAM

Thorium 228 14274-82-9 U 20 U CAM



0 24

Lab id TMANC
Protocol WHC-HASM -1
Version Ver 1.0

Form DVD-DS

Version 3.04'i
Report date 12/16/94

DATA SHEETS
Page 4

SUMMARY DATA SECTION
Page 18

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7417

N410084-02	 BOD4N6
DATA SHEET, cant

SOD 7417 Client Weatinahouse Hanford
Contact N.	 ,Joseph Verville Contract MBH- SVV-069262

Lab sample id N410084-n2 Client sample id BOD4N6
Dept sample id 7417-002 Location/Matrix 200 Areas LIQUID

Received 10/24/94 Collected 10/19/94
Custody/SAF no EFL-1125 B94-036

RESULT 20 ERR MDA ROL QUALI-
ANALYTE CAS NO	 pCi/L (COUNT) pCi/L pCi/L PIERS TEST

Thorium 232 7440-29-1	 D 60 U GAM



Wes tinghouse Hanford page	 11CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST __	 of

Company
Deb Tumwurd

Collector Comp.ny Contact Telephore No. I] Pmny
J PH BUTCHER 509-376-43M 10 Normal

Project Designation Sampling Location 	 — --_-- SAF No.
200-OP-5 200 Areas 894-036
Ica CM.t No 	 `

C MpV
F ie ld Logbook No 	 _ IMNOd of Shipment

EMERY
Shipped To
TMA

OneNe Property No.
W^iS L' CCO1	 I l

Bin of Lad ing/A ir Bit No.
I4C3135 Il&

Possible Sample Hazards/Remarks
Pnn,Stiw

MNO3<2 COOL G COOL G L i sON-1 XNOS <2 MCI <2 NO3<2
Type of

ContaOgr P G G P G P P G P Gs G P P G
No. of

Comelrerlal 1 1 1 1 1 6 1 1 1
Speci al Hurling and/or Storage

Volume
COOL TO 4 DEGREES 1DOOMI 500te1 _2^1)sl 1 t000n1 10001n1 250mt JQQQM I 1000nt

METALS IC LKALI- DS LP- ROSS RITILIM C-99 METALS
(see S. ANIONS- ITT CYANIDE ALPIA/ (see S.
1.	 B1) F,CI, ETA, I.	 93)

SAMPLE ANALYSIS ,NO2 (set S. f
NFIL- I.	 92) ILTER-
ERED D

Semple No. MaMs• Data SamPMd Time Sampled i „ 

pVN? Iyy/o% or;-2 X XBo N

t)4N3 /0//9^4Y oy^tBo N

CHA IN OF POSSESSION SIgNPrYM Names SPECIAL INSTRUCTIONS

81: METALS- Cs,Ng,Ys,K,Fe,Mn,S1,Al,si; AA METALS-Se t mius(UNFILTEREO)

Metrl>•

S	 . Sol
Relinqu is hed By	 ,r	 <.<	 DeteRMre Rec	 Deem"

1 -3(1 S- 92: GROSS ALPKA/BETA;GAWA SCAN • Cs -137,CO-60,Ru-106;Pu23B/Z39/240, SE	 . Sedlmant
Y / ^vS lL	 )	 c3 	 /^/Y-ir/ Sr-90,TOTAL URAMIUI

#3: METALS-Ce,Mg,NS,K,Fe,Mn,Sf,AI,BI; AA METALS-Set mi WFILTERED)
SO . Si
SL	 .	 Sludge
W	 - Water

s v	 y	 Deb/T'nreOGyO Rae	 dBy	 De1.mme7

is 17SY CV
NOTE: D ATA DELIVERABLE-STANDALONE

O	 .	 Oil

A	 . Dr
DS	 Drum SolidsRslineu ls 	BY	 Dete/T'me calved By	 Dat.mme
OL	 .	 Drum Liquid@
T	 . Tinue
WI	 . Wipe
L	 .	 LiquidRelinquished By	 Datemme Received By	 Datemme
V	 Vegebtlon
A	 Other

LABORATORY
Received By	 TIT 	 Datamme

SECTION

FINAL SAMPLE
Diapoaaf Method	 Disposed By	 Dat.M"

DISPOSITION

•...•.. "^..""	 • —.-- - "." r	 BC-e00P8 2 9 (12/921



Westinghouse Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
P.g. 	 '	 of	 '

Company D.t. Tum.ropnd

^ Prle rt y Collector ^ ^-^—Company Contact T.leph 
K NormalqPH BUTCHER 509-376-4385

 

Project Designation Sampling Location SAF No.
200-OP-5 00 Ares 994-0
Ice Cheat No,

C-W) 0^5
Fie ld Log po.k No

^i L _ //.3 `^

Method of Shipme nt

EMERY
Shipped To Offers Prope rty No.

VI; ( 17, 	 atL'	 '3 3 8,8 of Ledieg/Afr NO No.
T )u ,	 C
Po ss ible Semple Hazards/Remarks

Pnurv.uve
NO3<2 L G L G G 4:qN>1 MO3 <2 CI <2 NO3 <2

Type of
Container P O G P G P P S P Gs GIP P G

No. of
Contained.) 1 1 1 t "' , 1 6 1 1 1

Special Handling ale/or Storage
Vo	 w

7 -
S ^COOL TO G DEGREES 	 NT	 E 1O0O1e1 00111 1 10OOsll f0001n1 100001 1000111(

ETALS	 IC KALI- S L►- ROSS RITZ c • 99 ETALS
(see S.	 NIOMS- ITT CYANIDE LPHA/ (see S.

to1.	 01)F,C1, ETA, I.	 93)
SAMPLE ANALYSIS ,NO (tee S.

FIL- I.	 92) ILTER- (^
ERED p

Sample No.	 Met&.	 Dab Sampled	 Time Sampled 3':s'•!"3,y^x	 ^-..,
s.».w -%'"ar x,^',', r';t'+-	 *,I.Lt•`vl'% -' "',. 'ir ^s

b 111116SO

80 o v/v/ V

CHAIN OF POSSESSION Sig n/Pdrrt Names SPECIA L INSTRUCTIONS
fl: METALS•Ct,Mg,Yt,K,Fe,Mn,S1,A1,N1; AA METALS-Set en( w(UNFILTERED)

Matrix'

S	 .	 SollR.IlnaulaMd By	 Dstamma
-'

Rved^y	 ,r	 Dote

f -^< r2	 1c. 02: GROSS ALPHA/ gETA;GAMA SCAN-Cx137,CO-60,RU-106;PU236/239/2G0, SE	 .	 Sedlm..It
lU 

/ 
i)^S	 ^ d^

/	

V Sr-9O,TOTAL URANIIA(
Iw METALS-Ct,Mq, Me, K, Fe, Mn, S1,Al,tf; M METALS-Set enitAn(FILTERED)

SO	 Solid

w	
SludgeRe' a lead B	 0^/rlme K p	 BY	 Danmm.1 water

v	
f/rL	 /C'	

_

t/	

O ' ll --
O	

r NOTE: DATA DELIVERABLE-STANDALONE

O	 Oil
 A	 Air

DS	 . Drum 
SolidsclinquisMd By	 Datemme sd Byle	 DateTime

DL	 . Drum Liquids
T	 r"sue
wl	 . wipe
L	 .	 LiquidR.Iineui.Md By	 Datemme Received By	 Ostomme
V	 .	 vegetation
X	 . Other

LABORATORY
Received By	 T itle

	 Datemme
SECTION

FINAL SAMPLE
Disposal Method	 Disposed By	 Detemme

DISPOSTTION

DON: Origin.)- Semp le Yeeow - Sample	
1106000 828 (121921



I

L1/E .A1UNT	 r'rl`,Jr .4	 al9na tu r, aeL: unLy :,crvlce

Contractor	
OFF-SITE	

CONTROL NO.
(To be obtained from PROPERTY MANAGEMENT/

ljlf	 PROPERTY CONTROL	 \ 9-1c, F7 Crr l l- I-7

PART I - TO BE COMPLETED BY ORIGINATOR

Department	
-7;y-r2 Enn ti

e	 r n
Anal yticalSun

nField	 Sam lira
The following items are to be shipped from 	 Q Contractor	 C] Vendor

Rou ti ng (:] Prep aid	 C] Collec t

Shipped to	 THA/11OXAI, Off- Si te Custodian

Company	 2030 Wright Ave
Address	 Richmond, CA 94004

On-site Custodian	 Payroll No.
Cil y	 State	 Zip Code

Country

Gly. Property No. Description (include Manufacture Name, Model. Serial No.) Acquisition Coat

l ;ample 0:1:^CD'IAIc^	 I.CD`aV^
Cooler 10:	 GUralhYT(p Polycooler with Groundwater sargtles packed 	 in wet	 ice and NIA

lbs vermiculite
---------------- --------- ----------- -------------------------------------------------

-"M-1 P B :
Cooler TII'^
Polycooler with grown wa 	 -	 t71gPi	 acl.ed	 in wet	 ice and N/ p,

Ibs vermiculite

C] Clas si fied q Unclassif ied	 C] Shipped Under DOE Con tract	 q Shipped Under Contractor's Use Permit Contract

Necess ity for the off- si te use of this property Sampi t nq	 supports	 RI. , r 7	 work	 in	 the	 F
Required for Project Work.	 List Project No.	 ;-.1rr,	 i-.F	 L

Business Trip

C] Off-site A ss ignment

Shipment to Subcontractor.	 List Subcon tract No.

C3 Other (Plana@ speedy(

B ill	 of	 lading	 0	 1 11 r ..IZ Srllln

CERTIFICATION OF THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING.

RM Clearance for Public Release RM Survey No. Dale

V f	 \,	 ;I^ t ^_i -	 IL L /c./l,/i

Location of and Contact for Property (Nam@/Phone No3Bldg./Area)

P.	 H.	 Eutc^er	 ( t)091	 :376-4 38't
Data Reedy for Shipment Cost Code to be Charged 	 ,r l :J -7 I Approximate Data This

^^ -	 1-°111 ^^- `	 `% 
r l 7

Prope rty w il l be Returned

Originated By Oele AutflErizeci By	 ; Dale

t^.T	 \Nt11TTr N 10	 I	 !	`ill ;	 i/ 10	 1^	 j
Property Representative Signature Data Prop6rtv Management Approval Date

PART 11 - TO BE COMPLETED BY SHIPPING

Authorized Shipping Signature	 Date

t7 51

DISTRIBUTION (AFTER FINAL SIGNATURESI

White - Property Management	 Yellow - Shipping	 Green - Accounts Pay able	 Pink - Originator	 Goldenrod - Properly Management

54. 3000. 479 (01/94)



nvF i:Nlc H, nc^lvr. ^^	 ,. ,,

Contractor	 CON 	 NUMBER

I OFF- SITE	

7

TROL

obe obuLnedfrom PROPERTY MANAGEMENT)

PROPERTY CONTROLW`^5' -OfJ01—^3

PART I - TO BE COMPLETED BY ORIGINATOR

Department	 ii i ,.	 il 	 'I••..	 I. Sec ti on	 /.,. Unit	 I^

The following Items are to be shipped f rom	 q Contractor	 q Vendor

Routing	 IQury q Contra ctor	 q Vendor

Shipped to Off site Custodian

rl•I	 1;4Yl;	 lit
I'ii:lwt•:0. Full Title

Quantity Description	 (Include Serial and any Government ray Numbers) Original Cost

dnl I 30,0 -1NG1	 L'oc i M '7
r.ws nag

I

I	 I	 -'

,

"hi	 l	 ,	 Pit

q Classified	 q Unclass ified q Shipped Under DOE Contra ct 	 q Shipped Under Contra ctor's Use Perm it Contract

Necess it y for the Off Site Use of th is Property

I . ;,	 .	• y	 l_ ., r	 I.	 I•) MWFA

CERrIFICAFIONOF Flit RADIArIDNMONIrORING RELEASE MUST BE SECURED rHE SAME DAY rHAr MArER1AL 15 DELIVERED TO SHIPPING,

RM Clearance for Public Release RM Survey No Date

`Location of Prope rt y (Area & BldgJ Contact Phone	 37G. y 394
f

Date Ready ^SF^ipment LO4l Codr to be Charged	 PLS ^^ Apollo.imate Date Thus
r	 l -,Ly	 .C{^•F	 1f7 - , ^(1.	 fit • Jy	 -	 =` ?

F
 7a(;-7N PropertywJlbe Returned

Originated By Date Auth	 d By 	 i/ Deat 
F^,3	 WHITIFi•. -l i tIc-	 ^.. «

Signature and Name of Property Co ntro l Custodian Date P q erty Management Approval Date

PART I I - TO BE COMPLETED BY SHIPPING

Signature of Rec 

\ 

ipien F, Return Older No Date hiued Purchase Order No Dale gwed

L	 i1 ;-	 4	 f,.	 , 1
Date

DISTRIBUTION

By Clio, na  in,	 Shipping Operation - Sign all Copies and Forward lo'
While. Cleen, Yellow, Pink- P,oyerty Management 	 White- Prupetly Management Green- Prope rty Control Custodian flswiny Of fue)
Goltlenrod - Retain	 Yellow-Retain	 Pink-Origina to r

ti a-3000 419(09,69)



.,,.,q of q I_	
-.	

I ^,^,...

EMERY

SERVICES qsn2.,
'q S	 Ll.f El s-

r-^. q Bu5nf31 q
nvn f o-

,ss,	 qw r+f a••ee [] oMro-ia.
 El

ycry	 01,-H- n	 sre^e3e q CeMy q

cre a5

140213510 8

	

U.S. DEPARTMENT OF ENERGY C/0	 {S	 i

llw	 EAICRI V ORLDIVICE
ely Lq q

2039 ^'right Ave-,-
q

ndl accept conyg-
c^f	 nee s checd ,vrth all

	

ca 'fU q 	 . c45 bemg assumed

ichmond,	 CA	
^, Shipper . mcludv:g
bur r;ot hmrted to

C,:	 - s Ge'ere c, Nw„^e s	 eonspre s ac'c^—• ^Ce•	 no payment. haul

PL531/1TE2072/N95-0-0001-23	
El
	 94804	 and misrepreSentdllon

	

c,' rw earn	 rte»	 q H^rcc	 Cecra•ee Va've

Cooler 1DlGNS 029	 1 ^ /	 /^	 1	 81

Remans	 ^Lp Ship q 	 Ma,,jfE, 	
1 OF

^.VERNIGNT DELIVERY	 `°'"°`"°"°	 PIECES I WEIGI
so u 4a swes snyow

A.URE SECURITY ^ERY1C r -	 ^;bby d-f	
9	

PC	 13:18 20 OCT

ea 1

S

40 213 510 8
vRea ro u» ^pnv spq.	

9xr3

Commod ry Code 'o,

JEJ

99809 -CA-PM	
SER VICE

 q 	 i-nAV	 AU

n
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to

FORM OF PAYMENT SERVICES

•El —D	 ccco E] q s.•. M q s^ra.c q,s 
q 	 c	 e q

CMare Y/ 
El

_

^v...
Cl

	 EMEMY	 R q 	 ^ q a,. s^a.a q 	 . q

E 140213541	 6
From io Tend Desr Garewar

WESTINGHOUSE SHIPPING DEPT. 	 (509) 376-6665 TNA/NORCAL
U.S. DEPARTMENT Of ENERGY C/O s

M TMA/NORCAL

1 •
2030 WRIGHT AVENUE

rbu

w:w q
EMERY WORLDWIDE
wdl accept Cons,g

Crime 
q

V,.x. 
°

nee s check with all
risks being assumed

rl RICHMOND CA	 USA by Shipper. mCludong

'	 Ccva,er S P'A"' [e &,bo s Ca Vy	 s Awounr

E
Nymber but not limned to

nonpayment baud

195-0-0001-17 PL531/ITE2072 94804 and misrepresentation

ar aw rnn i•^r-	 • ,1A i'QN OR RATES
-:,_L	 -_^v -J e!'°RY

Declared Varve
$SAMPLETPOLYCOOLER "'

w

GRSNNDWATER GSAMPLES I 1 76 0

I7•	 OF	 /Be^a+s	 Zip Ship	 [3'.IaN d Errs. ,

OVERNIGHT DELIVERY	 s`°u^9xeSwe: boar
kas m. ww', ro crrO

dried{	 .	 zc sro a P SE: 13.03	 17 OCT

_.	 11 _/^};; ^—	
.̀°o	

. e, raxts
110 213 591 6

..-,-^...	 tmvpwly	 rn.a	 .m...wM..
Commod7 Cade acmnr Na	 ,

El
u

I ^^
n

rr•remancnar Cosrwns Vawe mremar agar nsranre

Base Charge
Icrar nanstwrtaem Charyes	 o""'	 "4i^' • 9 9 8 0 9	 -CA-PM SERVICE
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AU



T VIA
Thermo Analytical Inc

rMAlNomal.._.	 _—.
7030 Wngnr Avenue_ 
P O. Box 404O

R,chmon_d
_ 

C4 94804.0040

(510)235 2633 Fax N0 1510,:35. 0438

December 15, 1994

Ms. Doris Ayres
Bechtel Hanford Company
345 Hills Street, Room 22A
Richland, WA 99352

Ref: TMA/Richmond N4-10-106-7418

Dear Ms. Ayres:

RECORD COPY

Enclosed is the data report for the single water sample designated as SAF B94- 036, received at
TMA/Richmond on October 25, 1994. Results are given for gross alpha, gross be ta , tritium,
strontium-90, technetium-99, total uranium, plutonium-239/240, and gamma scan analyses.

The data package is paginated 1 to 100, IOTA to 101T, and 102 through 275.

Please call if you have any questions concerning this da ta .

Sincerely,	

! 7,	 ^/^

N. Joseph Verville
Program Manager
TMA/Richmond

NJV

Enclosure:	 Data Package

s;^^, ,Y	 COPY



rMA

TMA/RichmoRd
Report N4-10-106-7418
Sample Delivery Group 7418

Case Narrative

Bechtel Hanford Company
P.O. MBH-SW-069262

December 15, 1994

1.0 GENERAL

TMA/Richmond Sample Delivery Group 7418 is comprised of one water sample designated
as SAF B94-036. Delivered under field logbook No. EFL-1020. There was no unique
Chain-of-Custody ID provided.

Seven I L poly bottles, and one 250 mL amber glass bottle containing the samples were
received for analyses.

2.0 ANALYSIS NOTES

2.1	 Gross Alpha Analyses
No problems were encountered with the analyses.

2.2	 Gross Beta Analyses
The relative percent difference in the results for the sample and its duplicate analysis
was 45%. greater than the 3o total limit of 33%.

2.3	 Tritium Analyses
No problems were encountered with the analyses.

2.4	 Strontium-90 Analyses
No problems were encountered with the analyses.

2.5	 Technetium-99 Analyses
The MDA's of the sample, the laboratory control sample, and the duplicate analysis
were greater than the RDL due to short count times. The MDA of the reagent blank
was less than the RDL. Given the activities of the laboratory control sample and the
sample itself the elevated MDA's are not considered a problem.

2.6	 Total Uranium Analyses
No problems were encountered with the analyses.

2.7	 Plutonium-239/240 Analyses
The MDA of the laboratory control sample was slightly greater than the RDL
however, given the level of activity in the LCS the elevated MDA is not considered
a problem.

1
4



TMA

TMAIRichmond
Report N4-10-106-7418
Sample Delivery Group 7418

Case Narrative

Bechtel Hanford Company
P.O. MBH-SW-069262

December 15, 1994

5

2.0 ANALYSIS NOTES (cont.)

2.8 Gamma Scan Analyses
The MDA's of iron-59, cobalt-58, and europium-155 were greater than the RDL.

2

tt.511.q-



TMA/RICHMOND
SAMPLE DELIVERY GROUP 7416

E410106-01
	

B0D4P0
DATA SHEET

SDO 7418	 Client Westinghouse Hanford
Contact N. Joseph Verville	 Contract MBH-SVV-069262

Lab sample id N41o106-01	 Client sample id BOD4Po

	

Dept sample id 7418-001 	 Location/Matrix 200 Areas 	 LIOUID

	

Received 10/25/94	 Collected 10/21/94
Chain of custody id JELL1020

ANALYTH CAS NO
RESULT

pCi/L

2s HER
(COUNT)

NDA

pCi/L

RDL
pCi/L

QUALI-

FIRES TEST

Gross Alpha Alpha 70 7.9 2 3 BOA
Gross Beta Beta 1200 14 2 4 BOB
Tritium 10028-17-8 4800 330 300 400 H
Strontium 90 10098-97-2 -0.002 0.35 0.3 2 U Y
Technetium 99 14133-76-7 3400 120 „20 5 TC
Total Uranium (ug/L) 7440-61-1 3.4 0.51 0.01 0.1 U T
Plutonium 230 13981-16-3 -0.004 0.018 0.03 0.05 U PU
Plutonium 239/240 -0.001 0.006 0.02 0.05 U PU
GAMMA SCAN ANALYTES U
Sodium 22 13966-32-0 U 10 U GAM
Potassium 40 13966-00-2 U 200 U GAM
Manganese 54 13966-31-9 U 10 U GAM
Iron 59 14596-12-4 U 40 30 U GAM
Cobalt 58 13981-38-9 U 10 20 U GAM
Cobalt 60 10190-40-0 61 19 20 GAM
Niobium 94 14661-63-1 U 10 U GAM
Ruthenium 103 13968-53-1 U 20 U GAM
Ruthenium 106 13967-40-1 U 100 U GAM
Tin 113 13966-06-8 U 20 U GAM
Cesium 134 13967-70-9 U 10 U GAM
Cesium 137 10045-97-3 U 10 20 U GAM
Cerium 144 14762-78-8 U 60 U GAM
Buropium 152 14683-23-9 U 30 40 U. GAM
Europium 154 13S65-10-1 U 20 40 U GAM
Europium 155 14391-16-3 U 40 40 U GAM
Radium 226 13982-63-3 U 30 U GAM
Radium 228 15262-20-1 U 60 U GAM
Thorium 228 14274-82-9 U 20 U GAM

DATA SHEETS
Page 1

SUMMARY DATA SECTION
Page 15

22

Lab id TMANC
Protocol WHC-HASM -1
Version vet 1.0

Form DVD-DS
Version 3.04

Report date 12/14/94



TMA/RICEMOND
SAMPLE DELIVERY DROOP 7416

N410106-01	 BOD4P0

DATA SHEET, cont

SDO 7418	 Client Westinghouse Hanford

Contact N, .7oseoh Verville	 Contract KSH-SVV-069262

Lab sample id N41olo6-01 	 Client sample id BOD4P0

Dept sample id 7418-001 	 Location/Matrix 200 Areas	 LIQUID

Received 10/25/94

	

	 Collected 10/21/94

Chain of custody id EFL-1020

RESULT 2s ERR KDA RDL QUALI-

ANALYTE CAS NO	 pCi/L (COURT) pCi /L pCi /L PIERS	 TEST

Thorium 272 7440-29-1	 U 60 U	 GAM

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 16

23

Lab id TMANC

Protocol WHC-HASM-1

Version Ver 1.0

Form DVD-DS

Version 3.04

Report date 12/14/94
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DON'T SAY IT --- Write It! DATE: March 13, 1995

TO: BOD4N2-TMA
	

FROM: Pat Reich	 1-14-14

Telephone: 372-2785

cc:

SUBJECT: DATA VALIDATION REPORT FOR 200-BP-5, Round 2, Groundwater Sampling

Project

The Final Validation Report for the following data packages is filed in
BOD4N2-TMA:

W0260-QES
W0250-QES
W0258-QES
W0272-QES
W0267-QES
BOD4Q9-TMA
BOD4N2-TMA

Pat Reich
Sample Management

54-3000-101 (12/92) CEF014



2/06/95
	

Data Validation Check List

for Project 200-BP-5

HEIS Sammp	 1 Client Master DP DP Sequence Y Y Y Y Y Y Date OSM
Number	 1

_	 1

Swple Number

-----------
1	 File Number

I ----------------

I	 Nummber	 I	 Laboratory

I ------------

INI	 VOA INISEMI VDA	 1NIPEST/PCB INI	 NETCHEM INI	 METALS I	 COMMENTS INI RADCHEM 1RCVd DP
I --------------- 1 - 1 -------- 1 - 1 -------- 1 - 1 -------- 1 - 1 -------- 1 - 1 -------- I --------------- 1 - 1 -------- I --------

BOD4N2	 1
-.-	

' IB004N2 I	 1 TMA/NORCAL INI INI INI 1YI11/21/94 1Y111/21/94 110/18/94	 -	 SAF- 1YI12/19/94 112/19/941

------------
{ i _'

-------------------------------------------------------------- ----------- -- __....__ --_

B94-036

BDD4N3	 I `.	 - IBOD4N2 I	 I	 TMA/NORCAL INI INI INI

........__.

INI

-----------

IY111/21/94

.__.._____.	 ----

110/18/94	 -	 SAF-

---- I --- ---

INI

----------

111/21/941

t`
______ _ ....___-___.......____--

B94-036

BOD4N6	 I

_______________________

--	 - _-j
IBOD4N2

__----________---	 ---

1	 1	 TMA/NORCAL

-----------

INI

-----------

INI

-----------

INI

...	 -------

1YI11/25/94

------- ....

1YI11/25/94

..._____.._.._-_

110/24/94	 -	 SAF-

----- .____.

1YI12/19/94

_.._____._

112/19/941
-

-^.•	 a p. ;^ B94-036
---------------- - - 1.___.._ c. - ___.__ - ___- - . - __ - ______ - ..___..______------- - . -----------	 ---------- ----------- ----------- --	 ------- ---------------- ----------- ----

7	 1 	 IBOD4N2	 I	 I TMA/NORCAL	 INI	 INI	 INI	 INI	 1YI11/25/9410/24/94 - SAF- NI	 INI	 111/25/941

r , ) L4 i__	 894-036
__________ -------_------------- ----------- ----------- ----------- ----------- __-------- -_

BODOD	 1	 =^=1•	 -' 	 ^IB004N2	

.. i

.__--- -	 I TMA/NORCAL	 INI	 INI	 INI	 IY111/25194 IY111/25/94 110/25/94 - SAF- 1YI12/19/94 112/19/941

____.______.-l____^ C,1j _I I'',k	
894-036

_ ___________________________________________ ___________ ___________ ___________

BOD4P1	 I	 IBOD4N2	 I	 I TNA/NORCAL	 INI	 INI	 INI	 INI	 1Y111/25/94 110/25/94 - SAF- INI	 111/25/941

894-036
_____________________________________________________ --------- I- --------- ._ ----------- ----------- ----------- ---------------- ----------- ---------

Data Entry Complete: DP
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Golder Associates Inc.

4104 148th Avenue. NE

Redmond. WA 98052
Telephone (206) 8830777
Fox (206) 8825498

February 3, 1995

CH2M Hill
P.O. Box 1510
Richland, Washington 99352

ATTENTION: Nis. Jeane tte Duncan

,ti,3 67a9 '?'0 	 Golder
/	 As$ociateS

FEB rA IS

1

^^	 ^'	 Our ref: 943-1610.062.0400

zse^_	 .0 a	 94-1610/0/217

RECORD COPy

RE: TRANSMITTAL OF DATA VALIDATION PACKAGES
CONTRACT NO. N ISH-SW V-315905

Dear Als. Duncan:

This le tter is to transmit the following data validation packages:

SAF#	 Project	 Data Package	 Analyses

94-036	 200BP5 Rnd 2	 B0D4N2-TMA	 Inorganics, Radiochemistry,
Groundwater	 General Chemistry

Please call if you have any questions.

Sincerely,

GOLDER ASSOCIATES INC.

(1 l IL y^ ^^^3,^ (^ ^I„^„ifi^^ti

Christina 1. Jensen
Task Manager

Enclosures

^coviru\^.bcWrWrwa.Iv

OFFICES IN AUST,ALIA. CANADA. GE ,M,;N'Y, HUNGARY. ITALY. SAEDEN. -N'ITED K INGDOM. UNITED STATES



RECORD COPY
 FEB

^
FEB %

MEMORANDU

TO: 200-BP-5 Round 2 Groundwater Project QA R
	

ruary 1, 1995

FR: Anne Jensen, Golder Associates Inc. t

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
BOD4N2-TMA (943-1610.062 4N2RAD.BP5)

INTRODUCTION

This memo presents the results of data validation on data package BOD4N2-TMA
prepared by Thermo Analytical Incorporated. Sample information is provided in the
following table.

SAMPLE ID COMMIWIS ANALYSIS MIiDIA

1301AN2 HELD SPLIT RADIOCI	 MISTRY WAILR
1301AW FIELD SPLIT WATER
I30D4P0 FIELD SPLIT SF.E AITACI IMEN-1 4 WAIFR

- Indicates sample results which were 1009E recalculated.

Data validation was conducted to level D in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide
the following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifie rs

Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of the minor deficiencies
noted below.

Accuracy. Goals for accuracy were met.

Sample Result Verification. All sample results were supported in the raw data.



Data Package ID: BOD4N2-TMA	 Analysis: RADIOCHEMISTRY

Detection Limits. Detection limit goals were met for all sample results, with the
exception of the minimum detectable activity (MDA) which exceeded the required
detection limit (RDL) for technetium-99, iron-59, cobalt-58 and europium-155, as noted in
the laboratory case narrative. There is no detection limit requirement for iron-59 and
cobalt-58. No qualification is required in accordance with the data validation procedures

The MDA could not be verified by recalculation for plutonium-238, therefore associated
nondetect results for samples BOD4N2 and BOD4N6 have been qualified as estimated
(UJ). Attachments 2 and 5 provide a summary of samples affected, data qualifications
applied and supporting documentation.

Completeness. The data package was complete for all requested analyses. Three
samples were validated in this data package with a total of twenty-seven determinations
reported, all of which were deemed valid. This results in a completeness of 100 percent,
which meets the 907, objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data.

Laboratory Duplicate

• The duplicate relative percent differences (RPD) for gross alpha and gross beta
were unacceptable. Attachments 2 and 5 provide a summary of data qualifications
applied and supporting documentation.

FIELD QC

• Sample BOD4N2 was identified as the field split of sample BOD4C0. A comparison
of the results is not available at this time, but will be included in the final data
summary.

• Sample BOD4N6 was identified as the field split of sample BOD4L4. A comparison
of the results is not available at this time, but will be included in the final data
summary.

• Sample BOD4170 was identified as the field split of sample BOD4K6. A comparison
of the results is not available at this time, but will be included in the final data
summary.
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Data Package ID: BOD4N2-TMA	 Analysis: RADIOCHEMISTRY

DATA REPORTING

• Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (U) on the laboratory results form (see
Attachment 3).

• Gamma scan results that were less than the MDA were only reported as "U" on the
laboratory results forms, therefore results were elevated to the Iv1DA and qualified
as undetected (U) on the laboratory results form (see Attachment 3).

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-
001, Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0,
September 7, 1994; Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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ATTACHMENT 1

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U -	 Indicates the constituent was analyzed for, but was not detected at a concentration
above the minimum detectable activity (MDA). The concentration reported is the
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case
of solid matrices) by the laboratory. The associated data should be considered usable
for decision making purposes.

UJ - Indicates the constituent was analyzed for and was not detected at a concentration
above the MDA. Due to a quality control deficiency identified during data validation,
the concentration reported may not accurately reflect the sample MDA. The
associated data should be considered usable for decision making purposes.

J -	 Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as estimated due to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making
purposes.

UR - Indicates the constituent was analyzed for and not detected. The concentration
reported is qualified as unusable due to a quality control deficiency identified during
data validation. The associated data should be considered unusable for decision
making purposes.

R -	 Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.
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ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: BOD4N2-TMA REVIEWER: DA IT PAGE 1 01 : 1
-A. JGNSIiN 2-01-95

COMMENTS: RADIOCIIEMIS17RY

COMPOUND/ANALYIT QUALIFIER SAMPLES REASON
AFFECITD

GROSS ALPI[A J ALT, DUPLICAIT RID WAS
OUTSIDE CONTROL
LIMIl5

GROSS BETA J II0D41'0 DUPLICAIT RI'D WAS
OUISIDF. ( ONIROI
I.IMIlS

PLUTONIUM-238 UJ I30134N2 MDA COULD NO 	 141'.
BOD4N6 VERIPIIi1)13Y

RECALCU1,11I0N

0Ci7



ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Surmary, Data Package: BC'D4N2-IMA

Sa" 8 004N2	 8OD4N6 BOD4PO
Date 16-14-94	 10-19.94 10-21-94
Location ) 299-E33-12	 699-53- 55 C 699-52-54

Depth - --	 - - ---
Type.ATER	 !	 WATER WATER

Ccmmentsi SPLIT	 SPLIT SPLIT

Parameter I units

	

GROSS ALPHA	 pCi/L

	

GROSS BETA	 pCi/L

	

TRITIUM	 pCi/L

	

STRONTIUM-90	 pCi/L

	

TECHNETIUM-99	 pCi/L

	

TOTAL URANIUM	 UG/L

	

PLUTONIUM-238	 pCi/L

	

PLUTONIUM-239/240	 pCi/L

	

SODIUM-22	 pCi/L

	

POTASSIUM-40	 pCi/L

	

MANGANESE-54	 pCi/L

	

IRON-59	 pCl/L

	

COBALT-58	 pCi/L

	

COBALT-60	 pCi/L

	

NIOBIUM-94	 pCi/L

	

RUTHENIUM-103	 pCi/L

	

RUTHENIUM-106	 pCi/L

	

TIN-113	 Pon
	CESIUM-134	 pCi/L

	

CESIUM-137	 pCi/L

	

CERIUM-144	 pCi/L

	

EUROPIUM-152	 pCi/L

	

EUROPIUM-154	 pCi/L

	

EUROPIUM-155	 pCi/L

	

RADIUM 226	 pCi/L

	

RADIUM-228	 pCi/L

	

THORIUM-228	 pCi/L

	

THORIUM-232	 pCi/L

The decimal places shown do not reflect the pr

7D
c_

ca

Result 0 Result 0 Result

70.000

0^

J
i}

	 -

31.000	 J	 5.200	 J
790.000 460.000 1200.000 J
770.000 610.000 4500.000
0.170 u	 l 0.000 a -0.002 u

1200.000 690.000 3400.000
1.500 2.400 3.400
0.017 UJ -0.004 UJ -0.004 U
0.00 , U 0.002 U -0.001 U
10.000 U 10.000 U 10.000 U

200.000 U 200.000 U 200.000 U
10.000 u 10.000 U 10.000 U
30.000 u 40.000 U 40.000 U
10.000 U 10.000 U 10.000 U
36.000 21.000 61.000
10.000 U 10.000 U 10-000 U
20.000 U 20.000 U 20.000 U
100.000 U 100.000 U 100.000 U
10.000 U 20.000 U 20.000 U
10.000 U 10.000 U 10.000 U
10.000 U 10.000 U 10.000 U
60.000 It

U	
I 70.000 U 60.000 U

20.000 30.000 U 30.000 U
20.000 u 20.000 u 20.000 U
30.000 a 30.000 U 40.000 U
20.000 u 30.000 [1 U
50.000 U 60.000 60.000 U
20.000 U 20.000 U

U

20.000 U

j

50.000 11 60.000 U 60.000 U

ecisicn reported by the	 Laboratory

R 2 -Iq-95
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Lab id TMANC

Protocol WHC-HASM-1
Version Ver 1.0

Form DVD-DS
Version 3.04

Report date 12/14/94

DATA SHEETS

Page 1

SUMMARY DATA SECTION
Page 15

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7418

N410106-01	 BOD4P0

DATA SHEET

SDG 7418 Client Westinghouse Hanford
Contact N. Joseph Verville Contract MBH-SVV-069262

Lab sample id N410106-01 Client sample id BOD4P0
Dept sample id 7418-001 Location/Matrix 200 Areas	 LIQUID

. Received 10/25/94 Collected 10/21/94
Chain of custody id EFL-1020

ANALYTE CAS NO

RESULT
PCi/L

20 ERR

(COUNT)

MDA

PCi/L

RDL

pCi/L
QUALI-
FIERS TEST

Gross Alpha Alpha 70 T 7.9 2 3 80A
Gross Beta Beta 1200	 T 14 2 4 80B
Tritium 10028-17-8 4500 330 300 400 H
Strontium 90 10098-97-2 -0.0020 0.35 0.3 2 U Y
Technetium 99 14133-76-7 3400 120 20 5 TC
Total Uranium (ug/L) 7440-61-1 3.4 0.51 0.01 0.1 U_T
Plutonium 238 13981-16-3 -0.004 0	 0.018 0.03 0.05 U PU
Plutonium 239/240 -0.001( 0.006 0.02 0.05 U PU
GAMMA SCAN ANALYTES U
Sodium 22 13966-32-0 U 10 U GAM
Potassium 40 13966-00-2 U 200 U GAM
Manganese 54 13966-31-9 U 10 U GAM
Iron 59 14596-12-4 U 40 30 U GAM
Cobalt 58 13981-38-9 U 10 20 U GAM
Cobalt 60 10198-40-0 61 19 20 GAM
Niobium 94 14681-63-1 U 10 U GAM
Ruthenium 103 13968-53-1 U 20 U GAM
Ruthenium 106 13967-48-1 U 100 U GAM
Tin 113 13966-06-8 U 20 U GAM
Cesium 134 13967-70-9 U 10 U GAM
Cesium 137 10045-97-3 U 10 20 U GAM
Cerium 144 14762-78-8 U 60 U GAM
Europium 152 14683-23-9 U 30 40 U GAM
Europium 154 15585-10-1 U 20 40 U GAM
Europium 155 14391-16-3 U 40 40 U GAM
Radium 226 13982-63-3 U 30 U GAM
Radium 228 15262-20-1 U 60 U GAM
Thorium 228 14274-82-9 U 20 U GAM

4Q



011

Lab id TMANC
Protocol WHC-HASM -1
Version Ver 1.0

Form DVD-DS
Version 3.04

Report date 12/14/94

DATA SHEETS

Page 2
SUMMARY DATA SECTION

Page 16

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7418

N410106-01	 BOD4 PO
DATA SHEET, cont

SDG 7418 Client Westinghouse Hanford
Contact N. Joseph Verville Contract MBH-SVV-069262

Lab sample id N410106-01 Client sample id BOD4P0
Dept sample id 7418-001 Location/Matrix 200 Areas	 LIQUID

Received 10/25/94 Collected 10/21/94
Chain of custody id EFL-1020

RESULT 20 ERR MDA RDL QUALI-
ANALYTB CAS NO PCi/L (COUNT) PCi/L PCi/L PIERS	 TEST

Thorium 232 7440-29-1 U 60 U	 GAM



SDG 7417

Contact N. Joseoh Verville

Lab sample id N410084-02

Dept sample id 7417-002

Received 10/24/94

01"

Lab id TMANC

Protocol WHC-HASM-1

Version Ver 1.0

Form DVD-DS

Version 3.04

Report date 12/16/94

DATA SHEETS

Page 3

SUMMARY DATA SECTION

Page 17

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7417

N410084-02
	

BOD4N6

DATA SHEET

Client Westinghouse Hanford

Contract MSH-SVV-069262

Client sample id BOD4N6

Location/Matrix 200 Areas	 LIQUID

Collected 10/19/94

Custody/SAF no EFL-1125	 894-036

ANALYTE CAS NO

RESULT

pCi/L
20 ERR

(COUNT)

MDA

pCi/L
RDL

pCi/L

QUALI-

PIERS TEST

Gross Alpha Alpha 5.2 3.6 2 3 80A

Gross Beta Beta 460 8.3 2 4 BOB
Tritium 10028-17-8 610 250 300 400 H

Strontium 90 10098-97-2 0 (/	 0.41 0.2 2 U Y

Technetium 99 14133-76-7 690 39 7 5 TC

Total Uranium (ug/L) 7440-61-1 2.4 0.36 0.01 0.1 U_T
Plutonium 236 13981-16-3 -0.004 US 0.011 0.03 0.05 U PU
Plutonium 239/240 0.002 U	 0.008 0.02 0.05 U PU
GAMMA SCAN ANALYTES U

Sodium 22 13966-32-0 U 10 U GAM
Potassium 40 13966-00-2 U 200 U GAM
Manganese 54 13966-31-9 U 10 U GAM
Iron 59 14596-12-4 U 40 30 U GAM
Cobalt 58 13981-38-9 U 10 20 U GAM
Cobalt 60 10198-40-0 21 14 20 GAM
Niobium 94 14681-63-1 U 10 U GAM
Ruthenium 103 13968-53 -1 U 20 U GAM
Ruthenium 106 13967-48-1 U 100 U GAM
Tin 113 13966-06-8 U 20 U GAM
Cesium 134 13967-70-9 U 10 U GAM
Cesium 137 10045-97-3 U 10 20 U GAM
Cerium 144 14762-78-8 U 70 U GAM
Europium 152 14683-23-9 U 30 40 U GAM
Europium 154 15585-10-1 U 20 40 U GAM
Europium 155 14391-16-3 U 30 40 U GAM
Radium 226 13982-63-3 U 30 U GAM
Radium 228 15262-20-1 U 60 U GAM
Thorium 228 14274-82-9 U 20 U GAM



SDG 7417

Contact N. Joseph Verville

Lab sample id N410084-02

Dept sample id 7417-002

Received 10/24/94

013

Lab id TMANC

Protocol WHC-HASM-1

Version Ver 1.0

Form DVD-DS

Version 3.04

Report date 12/16/94

DATA SHEETS

Page 4

SUMMARY DATA SECTION

Page 18

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7417

N410084-02	 BOD4N6

DATA SHEET, cont

Client Westinghouse Hanford

Contract MBH-SVV-069262

Client sample id BOD4N6

Location/Matrix 200 Areas	 LIQUID

Collected 10/19/94

Custody/SAF no EFL-1125 	 894-036

RESULT 2a ERR MDA ROL QUALI-

ANALYTE CAS NO PCi/L (COUNT) PCi/L PCi/L PIERS TEST

Thorium 232 7440-29-1 U 60 U GAM



SDG 7417

Contact N. Joseph Verville

Lab sample id N410084-01

Dept sample id 7417-001

Received 10/18/94

'2/ //8-
014

Lab id TMANC

Protocol WHC-HASM -1
Version Ver 1.0

Form DVD-DS

Version 3.04

Report date 12/16/94

DATA SHEETS

Page 1

SUMMARY DATA SECTION

Page 15

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7417

N410064-01
	

BOD4N2

DATA SHEET

Client Westinghouse Hanford

Contract MBH-SVV-069262

Client sample id BOD4N2

Location/Matrix 200 Areas	 LIQUID

Collected 10/14/94

Custody/SAF no EFL-1125	 894-036

ANALYTE CAS NO

RESULT

PC1/L

20 ERR

(COUNT)

MDA

pCi/L

RDL

pCi/L

QUALI-

PIERS TEST

Gross Alpha Alpha 31	 S 5.2 2 3 BOA

Gross Beta Beta 790 11 3 4 BOB

Tritium 10028-17-8 770 220 300 400 H

Strontium 90 10098-97-2 -0.17 V 0.14 0.2 2 U Y

Technetium 99 14133-76-7 1200 45 9 5 TC

Total Uranium	 (ug/L) 7440-61-1 1.5 0.22 0.01 0.1 U_T

Plutonium 238 13981-16-3 0.017(15 0.026 0.05 0.05 U PU

Plutonium 239/240 0.0041) 0.017 0.04 0.05 U PU

GAMMA SCAN ANALYTES U

Sodium 22 13966-32-0 U 10 U GAM

Potassium 40 13966-00-2 U 200 U GAM

Manganese 54 13966-31-9 U 10 U GAM

Iron 59 14596-12-4 U 30 30 U GAM

Cobalt	 58 13981-38-9 U 10 20 U GAM

Cobalt 60 10198-40-0 36 13 20 GAM

Niobium 94 14681-63-1 U 10 U GAM

Ruthenium 103 13968-53 -1 U 20 U GAM

Ruthenium 106 13967-48-1 U 100 U GAM

Tin 113 13966-06-8 U 10 U GAM
Cesium 134 13967-70-9 U 10 U CAM

Cesium 137 10045-97-3 U 10 20 U GAM

Cerium 144 14762-78-8 U 60 U GAM
Europium 152 14683-23-9 U 20 40 U GAM
Europium 154 15585-10-1 U 20 40 U GAM
Europium 155 14391-16-3 U 30 40 U GAM
Radium 226 13982-63-3 U 20 U GAM
Radium 228 15262-20-1 U 50 U GAM
Thorium 228 14274-82-9 U 20 U GAM



SDG 7417

Contact N. Joseph Verville

Lab sample id N410084-01

Dept sample id 7417-001

Received 10/18/94

015
(` N

Lab id TMANC

Protocol WHC-HASM -1
Version Ver 1.0

Form DVD-DS

Version 3.04

Report date 12/16/94

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 16

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7417

N410084-01	 BOD4N2

DATA SHEET, cont

Client Westinghouse Hanford

Contract MBH-SVV-069262

Client sample id BOD4N2

Location/Matrix 200 Areas 	 LIQUID

Collected 10/14/94

Custody/SAF no EFL-1125	 B94-036

RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO PCi/L (COUNT). pCi/L PCi/L PIERS TEST

Thorium 232 7440-29-1 U 50 U GAM



ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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TMA

TMA/Riichmond
Report N4-10-084-7417

Sample Delivery Group 7417

Case Narrative

Westinghouse Hanford Company
P.O. MBH-SVV-069262

December 16, 1994

1.0 GENERAL

TMA/Richmond Sample Delivery Group 7417 is comprised of the two liquid samples
designated as SAF B94-036 delivered under field logbook No. EFL-1125.

2.0 ANALYSIS NOTES

	

2.1	 Gross Alpha Analyses
The relative percent difference in the results for sample BOD4N2 and the duplicate
analysis was 200%, greater than the 3a limit of 83%. The original and duplicate
samples were recounted and the results confirmed.

	

2.2	 Gross Beta Analyses
No problems were encountered with the analyses.

	

2.3	 Tritium Analyses
No problems were encountered with the analyses.

	

2.4	 Strontium-90 Analyses
No problems were encountered with the analyses.

	

2.5	 Technetium-99 Analyses
All samples , except the reagent blank were counted for less than the required 50

minutes and as a result the sample MDA's were greater than the RDL. Both samples
and the laboratory con trol sample contained technetium activi ty much greater than the
RDL therefore the elevated MDA's are not considered a problem. The recovery for
the laboratory con trol sample was 83%, outside the 3a limit of 84-116%, but within
the Westinghouse Hanford guidelines of 80-120%.

	

2.6	 Total Uranium Analyses
No problems were encountered with the analyses.

	

2.7	 Isotopic Plutonium Analyses
Sample BOD4N2 was counted for less than the required 700 minutes. The sample
MDA was less than the RDL despite the short count time.

2.8 Gamma Scan Analyses
The MDA's for cobalt-58, iron-59, and europium-155 were greater than the RDL's.

017^^	 J	 -



TMA

TMA/Richmond
Report N4-10-106-7418
Sample Delivery Group 7418

Case Narrative

Bechtel Hanford Company
P.O. MBH-SVV-069262

December 15, 1994

1.0 GENERAL

TMA/Richmond Sample Delivery Group 7418 is comprised of one water sample designated
as SAF B94-036. Delivered under field logbook No. EFL-1020. There was no unique
Chain-of-Custody ID provided.

Seven I L poly bottles, and one 250 mL amber glass bottle containing the samples were
received for analyses.

2.0 ANALYSIS NOTES

2.1	 Gross Alpha Analyses
No problems were encountered with the analyses.

2.2	 Gross Beta Analyses
The relative percent difference in the results for the sample and its duplicate analysis
was 45%, greater than the 3a total limit of 33%.

2.3	 Tritium Analyses
No problems were encountered with the analyses.

2.4	 Strontium-90 Analyses
No problems were encountered with the analyses.

2.5	 Technetium-99 Analyses
The MDA's of the sample, the laboratory control sample, and the duplicate analysis
were greater than the RDL due to short count times. The MDA of the reagent blank
was less than the RDL. Given the activities of the laboratory control sample and the
sample itself the elevated MDA's are not considered a problem.

2.6	 Total Uranium Analyses
No problems were encountered with the analyses.

2.7	 Plutonium-239/240 Analyses
The MDA of the laboratory control sample was slightly greater than the RDL
however, given the level of activity in the LCS the elevated MDA is not considered
a problem.
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TMA

TMA/Richmond
Report N4-10-106-7418
Sample Delivery Group 7418

Case Narrative

Bechtel Hanford Company
P.O. MBH-SVV-069262

December 15, 1994

2.0 ANALYSIS NOTES (cont.)

2.8	 Gamma Scan Analyses
The MDA's of iron-59, cobalt-58, and europium-155 were greater than the RDL.
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Westinghouse Hanford Peg .	 1 of	 ,

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Company Data Tumsmund

[] Prio rty
Collector Company Corr[eet Telephone No.

qX Normal
PH BUTCHER 509- 76-4388

Project Designat ion Sampling Location SAF No.
00-BP-5 200 Areas 894-036

Ica Cher[ No. ^G
3

S-/ ? v Field Logbook No. `
Cl2 C.

Method of Shipman[
3EMERY

Shipped To
THA

OHana Property No.
WCIS-0-0031- _') U

Bill of L dkp/Alf BIB No.
-+40Rf-'r i t 5a030aS9/

Possible Samp le HazardstRamarks
Preserva tive

111103<2 COO G COOL G COOL G N> HNO	 < H	 < NO <
Type of
Container P P P GIP G G

No. of
Contained $) 1 1 1 1 6 1 1 1

Special handling andlor Storage
VowCOO	 0 4 DEGREES	 NT 1000fat 5OOmI 250ml SOW 1 000m 10OOrnI Molt 1000MI 1000m1

TALS IC LKALI- DS LP- GROSS RITIUITc-99 NETALS
(see S.
I.	 /1)

IONS-
F,CL,

91TY YANIDE LPHA/
ETA,

(See S.
1.	 13)

SAMPLE ANALYSIS ,NO2 (see S.
NFIL- I. 12) ILTER-
ERED D

Sample No.	 MaWz•	 Data
	 Time Sampled low

D'/Po	 I	 Z1	 C3D	 N	 c^

D D/P/ If lo'Z^•gq °4ao

-'-CHAIN OF POSSESSION -. SIgn/Prtnt Names SPECIAL INSTRUCTIONS Matrix'

01: METALS-Cs,Mg,Na,K,fe,Mn,Si,Ai,Bi; AA METALS-Set eni tm(UNFILTERED) S - SouRsunquLM1ed By	 Dab/nm. By	 Dab/Tkn.
/of7 /(/y S^

Z
Y2: GROSS ALPNA/BETA;WPMA SCAM-CS-137,Co-60,Ru-106;Pu238/239/240, SE Sed iment

- e	 /4,	 /VJ  	 c Sr-90,TOTAL URANIUM
n: METALS-Ca,Mg,Na,K,Fe,Mn,Si,AL,Bi; AA METALS-Set eni=(FILTERED)

SO
SL
W

Solid
Slodga

y	 Dab/T shed BY	 DabRlme
^^

O-  4	 ZJ
NOTE: DATA DELIVERABLE-STANDALDNE

O
A
DS

.	 Oil
oil

Air
uidDDrum LiR*UngLga	 By	 DatdTkne shed By	 DaterTNw DL rum LJquMs

T Tissue
WI
L

Wipe
. UquidRelinquished BY	 Data/TAr Received By	 Deta/Tme

V Vegetat ion
X Other

LABORATORY
Receved By Tole Dab/M1na

SECTION <.

FINAL SAMPLE:
Disposed Method Disposed By Date/Tlme

DISPDSmON..

DISTRIBUTION:_ Original. Sample Yauow • Sampler	 BG11000-82 8 1121921



a
J

I Westinghouse Hanford
Companyp	 Y

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Pepe	 1 of	 1

Data Turnaround

a
rt

yCollector
J	 S .H PI z d3

Company Contact
PH BUTCHER

Telephone No.
509-376-4388

Q Normal

Project Des ig nation Samp ling Location SAF No.
200-BP-5 200 Areas 694.036
Ice Chest No.

GUM6
Fie ld Logbook No.	 _

^GL -//. ;j.3
Method of Shipment
EMERY

Shipped To
TMA

Orion* Property No.
UJ9S_0-ODO1-Ir1

SIR of Luting/Ali Bill No.
1LIG3I3 5 ILII(o

Po ss ible Semple Hazards/Remarks Preserva tive
1103<2 OOL f Lt. G L G LO0111103 c2 NCl	 <2 NO3<2

Type of

L G PContainer p G G P G P P Gs G P P G
No. of

RConW.,Isl 1 1 1 1 1 6 1 1 1
Special Handling and/or Storage

COOL 70 4 DEGREES CENTIGRADE
Volume

1000ta1 500m1 2 Oml 50OMt 1000m1 I 1000m1 250ml WOW 1000 171 1
ETALS IL ALKALI-IDS LP- GROSS RITIUB c-99 4ETALS
(see S. NIONS- ITY CYANIDE ALPHA/ (see S.

1.	 01) F,CI, BETA, 1.	 Y3)
SAMPLE ANALYSIS SO4,1102 (see S.

NFIL- PO4 1.	 NZ) ILTER-
ERED D

Sample No. Matrix Data Time Sampled ^'r-:°'^`,
D usi/v 2 N /o /i y 0% 3-2 x

60 Dg IV3 N Ify 6	 -2-

CHAIN OF POSSESSION Sign/Print Names SPECIAL NSTRUCnONS Matrix'

91: METALS-Ca,Mg,Na,K,fl,Mn,Si,Al,61; AA METALS-Sel eni=(UNFILTERED)
02: GROSS ALPNA/BETA;GAMKA SCAN-CS-137,CO . 60,Ru-106;Pu2381239/240,
Sr-90,TOTAL URANIUM

93: METALS-Ca,Mg,Na,K,fe,Mn,Si,AI,Bi; M METALS-Seleniun(FILTERED)

S
SE
SO
SL
W

-	 So il
Sadiment
So

li
d

=	 Sludge
= Water

Re linquished By	 K.i r u 	 Datarrime
/Q

/) LCf	 /'^i ^i Y / ^Ury

Rec	 B	 Detefrime
/3q 5-

^j_^!L	
-	 `~	

^^ /
	 [/-^no	

a

Re	 y	 Daternme0Gy^ Rol	 d By	 DataR{me
J

[v' Lr	 i°[^'.9
LL

L	 (J'fO-9`r^	 CCv
NOTE: DATA DEL IVERABLE -STANDALONE

O
A
DS
DL

=	 Oil
Ak
Drum Solids

=	 Drum LiquidsRelinquM1hed By	 Detefrima Received By	 DatafTme

T Tuw
WI

L

Wpe

=	 Vegetation
Relinquished By	 Dateffime Received By	 Date/Tsme

X Other

' I LABORATORY
Received By Title Datef inns

- SECTION

FINAL SAMPLE
Disposal Method Olepo e'd By Dste)Tlme

DISPOSITION

DISTRIBUTION: O riginal- Semp le Yellow - Sampler	 BG6000-629 (12/821



J

J

Westinghouse Hanford
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page	 1 of	 1

Company Dot. Tams wound

Priorty
Collector Company Contact Telephone

• O. G ^^^ DN BUTCHER

5D9.37
509 .376 . 388 q Normal

Project De signat ion Samp
li
ng Location SAF No.

200-OP-5 200 Areas 94-0
Ice Cheat No.

OoZ CIG, ^3 S
FleM Logbook No.

/LFG
Method 91 Shipment

EMERY
Shipped To OH.Ns Prope rty No.

UJg7-0- GILI)I-d3
80I of Lading /A4 Big No.

TMA ILIA G
Possible Semple Hanrds/Remedu preurvaNn

1103 <2 L 4 L 4 L 4 k:anN>7 NNOl <2 NCI Q NO3<
Type of
Container P G G P G P P v P GS G P P G

No. of
Container(.) 1 1 1 t-"' — 1 6 1 1 1

Special Handling and/or Storage Volume '^ q 14

5'

^..+t
COO	 TO 4 DEGREES CENTIGRADE 1000m SOOmI 25011 SOGa4 1000m1 t000m1 250.H' 1 OOmI t000m1

ETALS IC ALKALI- DS LP- ROSS ILIM T c-99 IIETALS

(see S. IONS- ITY CYANIDE RLPHAI (see S.
1.	 /1) li BETA, 1.	 Ira)

SAMPLE ANALYSIS SO4,1102 (see S.
NFIL- 1.	 f2) ILTER-
ERED ED

S amp le No.	 Matrix'	 Dan Sampled	 71n, Sampled „.yY 3̂ ,.^±- °;'^i'..'r
/3'

'//VBO 1)	 V

BO DV/V 17 w

: '.CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS

01: METALS-Ce,Mg,Ne,K,fe,Mn,Si,AI,Bi( AA METALS-Se( eni um(UNFILTERED) S

matrix.

.	 SollRvihmi.l.hed8	 D.t.m.y	
^^

Re	 wd	 Y	 D.tefTie
" C« r23[i 82: GROSS ALPHA/BETA;GAMKA SCAN-CS•137,Co-60,Ru•106;Pu238/239/240, SE - Sediment/

Sr-90,T0TAL URANIUM SO -	 Solid

.c	 By Date(Tlme i3: METALS-Ce,Mg,Na,K,Fe,Mn,Si,AI,Bf; AA METALS-Set mi us(FILTERED) S
SL . Water

. Wateris	 By	 Dataf^
C

t-l-`-q1l1ui.hsd

O =	 Oil

1	 GU A -	 Air

 By	 oaemme eivsd By Dau/Turr NOTE: DATA DELIVERABLE-STANDALONE DS
DL

-	 Dnun So lid.
.	 O rton Liquids

T -	 nssue
WI
L

wipe
-	 LiquidRelinquished By	 o itemms Rscor d By	 Datemma

V Vegetatio n
X other

LABORATORY
Recei>ed By Tme Date/Tlme

'	 SECTION

FINAL SAMPLE
Disposal Method Disposed By Date/ ri ms,

:DISPOSITION

DISTRIBUTION: OnglnaF Samp le Y.Ilew - Sampler	 iR>q	 Uzo it



ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION	 AI	 B	 C	 / D J	 E

LEVEL:	 ^^

PROJECT:	 -	 - 
_	

DATA PACKAGE: B0,6 ()V

VALIDATOR:	 4hj I LAB:	 cu	 DATE:	 9^

CASE:	 I SDG:

^/	 u 
ANALYSES PERFORMED

{.i rr0..	 Strontium 90	 ^ T.ohnstium9B	 Nph^	

/6p
4z;,

p dB.O	 I`	 p ctre.eopY	 cUwoepY

I ,Total Uranium	 O Rsdum22	 Tdtlum	 O

SAMPLES MATRIX	 BD	 a

	

O	 L

1.	 Completeness	 . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Technical verification forms present? . . . . . . . . . . 	 Yes	 No	 N/A

Comments:

2.	 Initial Calibration . . . . . . . . . . . . . . . . . . . . . . . q N/A

Instruments/detectors calibrated within

	

one year of sample analysis? . . . . . . . . . . . . . Q No 	 N/A

Initial calibration acceptable? . . . . . . . . . . . . . . es	 No	 N/A

Standards NIST traceable? . . . . . . . . . . . . . .	 es	 No	 N/A

Standards Expired? . . . . . . . . . . . . . . . . . . . . . Yes	 No	 N/A

Comments:

A-1
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O N/A

Yes No N/AR
Yes No N/A

es No N/A

. . YesNo	 N/A

Yes No N/A

WHC-SO-EN-SPP-001, Rev. 1

. . . . . . .	 q N/A

No	 N/A

Yes	 No	 N/A

No	 N/A

. . . Yes	 No	 N/A

3.	 Continuing Calibration 	 . . . . . . . . . . . . . .

Calibration checked within one week of sample analysis?

Calibration check acceptable? . . . . . . . . . . . . .

Calibration check standards NISI traceable? . . . . . .

Calibration check standards expired? . . . . . . . . .

Comments:

4.	 Blanks	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 q N/A

Method	 blank analyzed?	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 Yes No N/A

Method blank results	 acceptable?	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 .	 Yes No N/A

Analytes detected in method blank? 	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 Yes o N/A

Field	 blank(s)	 analyzed?	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 Yes No CVA

Field blank	 results	 acceptable?	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 Yes No N A9

Analytes detected in field blank(s)?	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 Yes No N/A

Transcription/Calculation Errors?	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 Yes No KA'

Comments:

5.	 Matrix Spikes . . . . . . . . . . . . . . . . . . .

Matrix spike analyzed? . . . . . . . . . . . . . . . .

Spike recoveries acceptable? . . . . . . . . . . . . .

Spike source traceable? . . . . . . . . . . . . . . . .

Spike source expired? . . . . . . . . . . . . . . . . .

Transcription/Calculation Errors? . . . . . . . . . . .

Comments

625

A-2



C

WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . q N/A

LCSanalyzed? . . . . . . . . . . . . . . . . . . . . . . 	 Yes	 No	 N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . 	 %leNo	 N/A

LCStraceabl e? 	. . . . . . . . . . . . . . . . . . . . . .	 No	 N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes 	 No	 N/A

Comments:

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Chemical carrier added? . . . . . . . . . . . . . . . . . . . ^ No	 N/A

Chemical recovery acceptable? . . . . . . . . . . . . . . . . Yes 	 No	 N/A

Chemical carrier traceable? . . . . . . . 	 . . . . .	 Yes	 No	 N/A

Chemical carrier expired? . . . . . . . . . . . . . . . . . . Yes CRo	 N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes 	 No	 N/A

Comments:

8. Duplicates	 . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Duplicates Analyzed? . . . . . . . . . . . . . .	 Yes	 No	 N/A

RPD Values Acceptable? . . . . . . . . : C.e. ate . (P. . . Yes	 o N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes	 N/A

b?6
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WHC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples	 ........................ q N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . . Yes

Field duplicate RPD values acceptable? . . . .	 . yYes

Field split sample(s) analyzed? . . . . . . 5CP h0 A3 	- Yes

Field split RPD values acceptable? . . . . . . . . . . . . . Yes

Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes

Performance audit sample results acceptable? 	 . . . .	 Yes

Comments:	 I,;IJ^ e-OM arisan	 ^iE/d 3nlil YCS^

NoN A

No N	 ^'
No

No N/A

No qOA

No N/A"

f C^nrfF:

10. Holding Times

Are sample holding times acceptable?
, . 

/. . . ^..	 es. . . . . . .	 No	 N/A

Comments:	 ^^^L1 a^f2	 //^//^ih4 7nnP_ 15jImt11GV'V

11.	 Results and Detection Limits (Levels D & E) 	 .	 .	 .	 . .	 .	 .	 . . .	 q N/A

Results reported for all required sample analyses?.	 .	 . .	 es No N/A

Results supported in raw data?	 .	 .	 .	 .	 .	 .	 .	 .	 .	 ..	 .	 .	 . .	 es No N/A

Results Acceptable?	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 es No N/A

Transcription/Calculation errors?	 .	 .	 .	 .	 .	 .	 . Yes No N/A

MDA's meet required detection limits? . .	 .5 e e n .	 Yes N/A

Transcription/calculation errors? .	 .	 .	 . .	 .	 .^?ofe. es No N/A

X27

A-a
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HOLDING TIME SUMMARY

I

SDG:	 .^CD y A/a VALIDATOR:	 J^nsrn DATE:	 o 1 9	 PAGE.1_OF

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.	 JANALYSIS

HOLDING
TIME, DAYS

HOLDING
TIME, DAYS	 QUALIFIER

yNa

bD	 c)

I A a

41

!o//	 9q
toai 9y

1.-216119 q

/U/A G /^'o 	 ND NE

BOb9Na s	 eto_ to /q 4 ,z lo *3/q 
'p Fo l

/0/.g i 	 v l a o / 4 y

Bobs iV,;i, kj o /	 9Y

/y Z

Wl
(l2a^gy 7

/o

lD

ai yq

Lq Alz M ,	 c /6 /y 9q l^l oa 9 y /J//^

/o ^ i 5 q i 910 7/9y

!qAj T

a^ !a z;	 9 L/ /!	 as 9 /

N of	 n'un D ly 9`/ (i	 30 94

4	 U !o ai 9 /l 30 vl
D^IN^ A;	 uw ro 1`i	 y a9 9/

b^ y o to a v y /; 30 9^/

0
1
m

N
v

00N

i

Q
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HOLDING TIME SUMMARY

SOG:	 C) y N A, VALIDATOR: A,	 r1Se3^ DATE:a?!O/,!ly PAGE^_OF_^
COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS	 QUALIFIER

A l0	 9 N/Pr	 I li a,	 9 AJ, Igo	 DNE

ii	 a I I 9

(379
if` Ir al 9 jf

	 a g L
r3 N ^+

9 (/ /a 	 9
^alJ ir3oy

a9 9y
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4N2RAD.WK1

Gross Alpha/Beta

Sample ID BOD4N6

Detector 2
Aliquot 0.30

Count time 100
Alpha cpm 1.09

Alpha, Bkgd 0.04
Alpha, Xtalk 0.006

Alpha, Eff 0.091

Alpha Result Calc. 5.1
Alpha Result Rptd. 5.2

Alpha MDA Calc. 2
Alpha MDA Rptd. 2

Beta cpm 124.39

Bkgd 1.41

Xtalk 0.311
Eff 0.41

Beta Result Catc. 451
Beta Result Rptd 455

Beta MDA Calc 2

Beta MDA rptd 2

4N2RAD.WK1
	

01-Feb-95

030



4N2RAD.WK1

Tritium

Sample ID BOD4N6
Detector 5

Gross Counts 293
Count Time 50

Sample Amount 0.01
Bkgd cpm 3.32

Decay Factor 0.99479
Detector Eff. 0.189

Yield 1
Result Calc. 609
Result Rptd 610
MDA Calc. 288
MDA Rptd. 300

4N2RAD.WK1
	

01-Feb-95

0 31



4N2RAD.WK1

Technelium 99

Sample ID BOD4N6
Detector 211

Aliquot 0.200
P-Factor 2.445

Yield 0.439
Days 33.703

Lambda 8.91E-09

Decay 1.0000
Net, cpm 54.770

Count, time 28.000
Bkg., cpm 0.400

Result, calc. 688
Result, rptd. 690

MDA, calc. 7
MDA. rptd. 7

4N2RAD.WK1
	

O1-Feb-95

032



4N2RAD.WK1

Strontium 90

Sample ID BOD4N6
Detector 205

Bkg 0.4323
Count Time 400.000

Y90 cpm 0.000
Elapsed Time, days 40.550

Lambda 6.86E-05
Decay 0.9972
Yleld 0.8242

PPT. corr. 1
Aliquot 1

Product 0.8219
C-zero 0.0000

P-Factor 1.859
Result, calc. 0.000
Result, rptd. 0.000

MDA, talc. 0.2
MDA, rptd. 0.2

4N2RAD.WK1
	

01-Feb-95

033



4N2RAD.WK1

Plutonium 238/239

Sample ID BOD4N6
Detector 63

Count time 1262.32
Corr, tracer dpm 39.6
Bkgd, count time 2322.33

Net, tracer counts 9496
Detector Eff 0.3873

Yield 0.490
Aliquot 1

Pu239, gross counts 3
Pu239, bkgd counts 2

Pu239 decay 1
Pu238, gross counts 3
Pu238, bkgd counts 5

Pu238 decay 0.9991
Pu239, Result calc. 0.002
Pu239, Result rptd 0.002
Pu239. MDA calc. 0.02
Pu239, MDA rptd. 0.02

Pu238. Result calc. -0.004
Pu238, Result rptd. -0.004

Pu238, MDA calc. 0.020
Pu238, MDA rptd 0.030

4N2RAD.WK1
	

01-Feb-95



4N2RAD.WK1

Total Uranium Stanoard Intensity Calc Rpto
0.049 1970 Sample ID Intens. Result RSlt

0.156 3970 BOD4N2 35738 1.6 1.5

0.521 12437 BOD4N6 56573 2.5 2.4
0.976 22600 OC-LCS 55931 24 24
2603 59586 QC-BLANK -119 -0.0 0.0
4.881 109812 BOD4N2-D 36377 1.6 1.5
16.27 238741

Slope: 4.4E-05

4N2RAD.WK1	 09-Feb-95

03S



ORIGINAL

Lab sample id N410084-01

Dept sample id 7417-001

Received 30/18/94

SOO 7417

Contact N. Joseph VerVille

DUPLICATE

Lab sample id N410OB4-05

Dept sample id 7417-005

Client Westinghouse Hanford

Contract MBH-SVV-069262

Client sample id SOD4N2

Location /Matrix 200 Areas	 LIQUID

Collected 10/14/94

Custody/SAP no EFL-1125	 B94-036

Lab id TMANC

Protocol WHC-HASM-1

Version Ver 1,0

Form DVD-DUP

'^'e rsion 3.04

Report date 12/16/94

n1G

TMA/RICHMOND
SAMPLE DELIVERY CROUP 7417

N410084-05
	

BOD4N2

DUPLICATE

ANALYTE

DUPLICATE

pCi/L

2a ERR

(COUNT)

MDA

pCi /L

ROL

pCi / L

QUALI-

PIERS TEST

ORIGINAL

pCi/L

2a ERR

(COUNT)

MDA

pCi/L

QUALI-

FIERS

RPD

t

3a	 PROT

TOT LIMIT

Gross Alpha -0.32 3.0 2 3 U 80A 31 5.2 2 200 83

Gross Beta 820 11 2 4 BOB 790 11 3 4 32

Tritium 440 170 300 400 H 770 220 300 55 72

Strontium 90 -0.016 0.28 0.2 2 U Y -0.17 0,14 0.2 U -
Technetium 99 1300 41 8 5 TC 1200 45 9 8 23

Total Uranium	 lug/L) 1.5 0.23 0.01 0.1 V_T 1.5 0.22 0.01 0 38

Plutonium 238 -0.003 0.005 0,01 0.05 U PU 0.017 0.026 0.05 U -

Plutonium 239/240 -0.003 0.005 0.01 0.05 U PU 0.004 0.017 0.04 U -

GAWA SCAN ANALYTES U U

Sodium 22 U 10 U GAM U 10 U -

Potassium 40 U 300 U GAM U 200 U -

Manganese 54 U 30 U CAM U 10 U -

Iron 59 U 50 30 U GAM U 30 U -

Cobalt SB U 20 20 U CAM U 10 U -

Cobalt 60 25 15 20 CAM 36 13 36 103

Niobium 94 U 20 U CAN U 10 U -

Ruthenium 103 U 20 U CAM U 20 U -

Ruthenium 106 U 100 U CAM U 100 U -

Tin 113 U 20 U GAM U 10 U -

Cesium 134 U 30 U CAM U 10 U -

Cesium 137 U 20 20 U GAM U l0 U -

Cerium 144 U 70 U CAM U 60 U -

Europium 152 U 30 40 U CAM U 20 U -

Europium 154 U 20 40 U CAM U 20 U -

Europium 155 U 40 40 U GAM U 30 U -

Radium 226 U 30 U CAM U 20 U -

Radium 228 U 60 U CAM U 50 U -

Thorium 228 U 20 U CAM U 20 U -

the ^^ ^Or^°ross a^h^ 115 o^t5 1  le ^je_

Congo l ^i rn i ^'s
yy

-
(l ^

^,^^a^ua l i f
}
i
(
'
^

c4t^ o
{

h

DUPLICATES	 i5^' i e^ l"^/-' N..^s	 l Na t lNQ^N6: 'J "
Page 1

SUMMARY DATA SECTION

Page 12

-	

a^



N410106-04

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7418

DUPLICATE E:8 0 D4 PO :1
SOO 7416

Contact N. Joseph VP rville

DUPLICATE

Lab sample id N410106-04

Dept sample id 7418-004

ORIGINAL

Lab sample id N410106-01

Dept sample id 7418-001

Received 10/25/94

Client Westinghouse Hanford

Contract MBN-SVV-069262

Client sample Sd BOD4P0

Location /Matrix 200 Areas	 LIOUID

Collected 10/21/94

Chain of custody id EFL-1020

ANALYTE

DUPLICATE

pCi/L

20 ERR

( COUNT)

MDA

pCi / L

RDL

pCi / L

QUALI-

FIEM TEST

ORIGINAL

pCi/L

20 ERR

(COUNT)

MDA

pCi/L

QUALI-

FIERS

RPD

4

3o	 PROT

TOT LIMIT

Gross Alpha 46 8.2 2 3 BOA 70 7.9 2 41 52

Gross Beta 1900 17 2 4 808 1200 14 2 33

Tritium 4200 320 300 400 H 4500 330 300 7 27

Strontium 90 0 0.45 0.2 2 U Y -0.002 0.35 0.3 U

Technetium 99 3700 57 10 5 TC 3400 120 20 8 22

Total Uranium	 (ug/L) 3.5 0.52 0.01 0.1 UT 3.4 0.51 0.01 3 37

Plutonium 238 -0.009 0.006 0.02 0.05 U PU -0.004 0.018 0.03 U -

Plutonium 239/240 0 0.006 0.02 0.05 U PU -0.001 :.006 0.02 U -

GAMMA SCAN ANALYTES U 0

Sodium 22 U 20 U GAM U 10 U -

Potasaium 40 U 200 U GAM U 200 '1
 54 U 30 U GAM U 10 U -

Iron 59 U 40 30 U GAM U 40 U -

Cobalt 58 U 10 20 U GAM U 10 U -
Cobalt	 GO 78 20 20 GAM 61 19 24 r,8

N10blum 94 U 10 U SAM U 10 U -
Ruthenium 103 U 20 U GAM U 20 U -
Ruthenium 106 U 100 U ]AM U 100 U -
Tin 113 U 10 U GAM U 20 U -

Cesium 134 U 10 U GAM U 10 U -

Cesium 137 U 10 20 U GAM U 10 U -

Cerium 144 U 60 U GAM U 60 U -

Europium 152 U 20 40 U GAM U 30 U -

Europium 154 U 20 40 U GAM U 20 U -
Europium 155 U 30 40 U GAM U 40 U -

Radium 226 U 30 U GAM U 30 U -

Radium 228 U 60 U GAM U 60 U -

Thorium 228 U 20 U GAM U 20 U -

^^'^ oufsid^ the Co^^'ra/ /im^fs
^Gr,1 ^l{-/C41"jail lS :^^^/^d ^"O SChi^^e

DUPLICATES	

JPage 1	
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i) Lj I	 .--'

SUMMARY DATA SECTION

Page 12

Lab id TMANC

Protocol WRC-RASM-1

Version Ver 1.2

Form DVD-DUP

.erslon 3 Ca

Report date 12/14/94
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rprom 038

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7418

N130106-04	 E:B0D4 PO

DUPLICATE, cont.

SDG 7418 Client Westinghouse Hanford

Contact N. Joseph Verville Contract MH-SW-069262

DUPLICATE ORIGINAL

Lab sample id N410106-04 Lab sample id N410106-01 Client sample id BOD4P0

Dept sample id 7418-004 Dept sample id 7418-001 Location/Matrix 200 Areas	 LIQUID

Received 10/25/94 Collected 10/21/94

Chain of custody id EFL-1020

ANALYTE

DUPLICATE

pCi/L

20 ERA

(COUNT)

MDA

pCi/L

RDL

pCi/L

QUALI-

PIERS TEST

ORIGINAL

pCi/L

2a ERR

(COUNT)

MDA

pCi/L

QUALI- RPD

PIERS	 t

30 PROT

TOT LIMIT

Thorium 232 U 60 U GAM I	 U 60 U	 -

QC 22106-22112 OUR #1

Lab id TMANC

Protocol WHC-HASH-1
DUPLICATES	 Version Ver 1.0

Page 2	
Form DVD-DUP

SUMMARY DATA SECTION	
Version 3.04

Page 13	
Report date 12/14/94
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FEB 1995

TO: 200-BP-5 Round 2 Groundwater Project QA Rf	 ry 30, 1995

FR: Anne Jensen, Golder Associates Inc. CLI	 ^tEZZy^Z^'

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
BOD4N2-TMA (943-1610.062 4N2INO.BP5)

INTRODUCTION

This memo presents the results of data validation on data package BOD,IN2-TMA
prepared by Thermo Analytical Inc. Sample information is provided in the following
table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOD4N2 FIELD SPLIT SEE ATTACHMENT 4 WATER
BOD4N3 FIELD SPLIT WATER
BOD4N6 • FIELD SPLIT WATER
BOD4N7 • FIELD SPLIT WATER
BOD4P0 FIELD SPLIT WA"FFR
BOD4P 1 FIELD SPLIT WATER

- Indicates sample results which were 100% recalculated.

Data validation was conducted to level D in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide
the following information as indicated below:

Attachment 1. Glossa ry of Data Reporting Qualifiers
Attachment 2. Summa ry of Data Qualifications
Attachment 3. Qualified Data Summa ry and Annotated Laborato ry Reports
Attachment 4. Laborato ry Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summa ry of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of the minor deficiencies
noted below.

Accuracy. Goals for accuracy were met, with the exception of the minor deficiencies
noted below.

Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were met for all sample results.

001



Data Package ID: BOD4N2-TMA	 Analysis: INORGANICS

Completeness. The data package was complete for all requested analyses. S ix samples
were validated in this data package with a total of s ixty-three determinations reported, all
of which were deemed valid. This results in a completeness of 100%, which meets the
90% objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data vali ciatiun which require) qualili Lauuu
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data.

Laboratory Blanks

• The initial calibration blank for aluminum was unacceptable. A ttachments 2 and S
provide a summa ry of the samples affected, data qualifications applied and
supporting documentation.

• The preparation blanks for iron, aluminum and selenium were unacceptable.
A ttachments 2 and 5 provide a summary of samples affected, data qualifications
applied and supporting documentation.

Matrix Spike Recovery

• The matrix spike recove ry for silicon was unacceptable. A
tt

achments 2 and 5
provide a summa ry of samples affected, data qualifications applied and supporting
documentation.

Laboratory Control Sample Recovery

• The percent recovery for silicon in the laborato ry control sample (LCS) was
unacceptable. Attachments 2 and 5 provide a summa ry of the samples affected,
data qualifications applied and supporting documentation.

ICP Serial Dilution

• The ICP serial dilution percent difference (%D) for potassium was unacceptable.
Attachments 2 and 5 provide a summary of the samples affected, data qualifications
applied and supporting documentation.

FIELD QC

• Samples BOD4N2/BOD4N3 were identified as the field splits of samples
B0D4G0/B0D4G1 respectively. All relative percent differences (RPD's) were within
control limits, with the exception of cyanide.

^	 1,e^.Paee^ ^t 11 ^l ^s

c7O ^-



Data Package ID: BOD4N2-TMA	 Analysis: INORGANICS

• Samples BOD4N6BOD4N7 were identified as the field splits of samples
BOD4L4BOD4L5 respectively. All RPD's were within control limits.

• Samples BOD4P0BOD4P1 were identified as the field splits of samples
BOD4K6BOD4K7 respectively. All RPD's were within control limits, with the
exception of iron and potassium.

Data qualification is not required for field QC
	

Attachment S I , ro. ides a summary of thr
results.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002,
Rev. 2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0,
September 7,1994; Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS

B	 Indicates the constituent was analyzed for and detected. The concentration
reported is less than the contract required detection limit (CRDL) but greater
than the instrument detection limit (IDL). The associated data should be
considered usable for decision making purposes.

U	 Indicates the constituent was analyzed for and not detected. The
concentration reported is the sample detection limit corrected for aliquot size,
dilution and percent solids (in the case of solid matrices) by the laboratory.
The associated data should be considered usable for decision making
purposes.

UJ	 -	 Indicates the constituent was analyzed for and not detected. Due to a minor
quality control deficiency identified during data validation the concentration
may not accurately reflect the sample detection limit. The associated data
have been qualified as estimated but should be considered usable for decision
making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration
less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). Due to a minor quality control deficiency
identified during data validation the associated data have been qualified as
estimated, but should be considered usable for decision making purposes.

-	 Indicates the constituent was analyzed for and detected. Due to a minor
quality control deficiency identified during data validation the associated data
have been qualified as estimated, but should be considered usable for
decision making purposes.

UR -	 Indicates the constituent was analyzed for and not detected. Due to a major
quality control deficiency identified during data validation, the associated
data have been qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major
quality control deficiency identified during data validation, the associated
data have been qualified as unusable for decision making purposes.
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ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DAIA QUALIFICAIIUN SUMMARY - i-ULtM b-7

SDG.BOD4N2 REVIEWER: DATE: PAGE 1 OF I
A. JENSEN 1-30-95

COMMENTS: INORGANICS

COMPOUND/ANALYZE QUALIFIER SAMPLES REASON
AFFECTED

ALUMINUM U BOD41`0 DETECTED IN
CALIBRATION BLANK

ALUMINUM U BOD4N3 DETECTED IN
PREPARATION BLANK

IRON U BOD4N3 DETECTED IN
BOD4N7 PREPARTATION BLANK
BOD4Pl

SELENIUM J BOD4N6 DETECTED IN
BOD4P0 PREPARATION BLANK

POTASSIUM J BOD4N2 ICP SERIAL DILUTION
%D OUTSIDE CONTROL
LIMITS

SILICON J BOD4N7 MATRIX SPIKE
BOD4Pl RECOVERY OUTSIDE

CONTROL LIMITS

SILICON J BOD4N2 LABORATORY
BOD4N3 CONTROL SAMPLE

RECOVERY IS OUTSIDE
CONTROL LIMITS

^^ ^^^ae^d a'1 i3hs
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Sunmary, Data Package: BOD4N2-TMA

Sanpp 8004112 8004113 B0D4N6 8004117 B004PO 8004P1
Date 10-14-94 10.14-94 10-19-94 10-19-94 10-21-94 10-21-94
Location 299-E33-12 299-E33-12 699-53-55C 699-53-SSC 699-52-54 699-52-54

Depth - • - ... ---
Type WATER WATER WATER WATER WATER WATER
mmCoents SPAT SPLIT SPLIT SPLIT SPLIT SPLIT

Parameter Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

ALUMINUM UG/L 16.600 U 46.400 U 16.600 U 16.600 U 115.000 U 16.600 U
CALCIUM UG/1. 28900.000 30100.000 58300.000 59400.000 88900.000 87100.000

IRON UG/L 132.000 24.600 U 38.800 B 60.600 U 554.000 91.500 U
MAGNESIUM UG/L 8430.000 9010.000 16600.000 16900.000 2o900.000 26300.000
MANGANESE UG/L 0.900 U 2.400 8 0.900 U 0.900 U 9.900 6 0.900 U
POTASSIUM UGyL 7720.000 J 8490.000 7760.000 7630.000 10100.000 10000.000
SELENIUM UG/L 3.100 B 3.900 B 8.500 1 8.300 11.200 J 13.100

SODIUM UG/L 21000.000 22100.000 25300.000 26000.000 41200.000 41900.000
CYANIDE UG/L 39.500 --- 58.000 --- 164.000 ...
SILICON UG/L 26000.000 1 27700.000 J 17400.000 18700.000 1 16300.000 17000.000 1
BISMUTH UG/L 387.000 U 387.000 U 387.000 U 387.000 U 387.000 U 387.000 U

The decimal places shown do not reflect the precision reported by the laboratory

C.
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WESTINGHOUSE/HANFORO
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET 	 . ... .... .

B004N2
Lab Name: SKINNER & SHERMAN LABS.	 Contract: 68-D2-0039

Lab Code: SKINER	 Case No_: N4-10-082SAS No_:	 SDG No.: BOD4N2

Matrix (soil/water): WATER 	 Lab Sample ID: 10138-OIS

Level (low/med):	 LOW
	

Date Received: 10/20/94

Solids:	 0,0

Concentration Units	 (ug/L or mg/Kq dry weight): UG/L

1
I

;	 I
I

I	 I
1	 i

I
1

;CAS No_ Analyte	 ;Concentration;C	 o ;M 	 L-2I

;7429-90-5

1	 I

;Aluminum

1	 I

16.6	 ;U; ;P
;7440-70-2 ;Calcium	 ; 28900	 ; ;P
;7439-89-6 : Iron 132 ;P
;7439-95-4 ;Magnesium; 8430 ;P
;7439-96-5 ;Manganese; 0.90;U; ;P
;7440-09-7 ;Potassium; 7720	 ;	 ;	 E ;P	 :::Y
;7782-49-2 ;Selenium 3.1	 ;B; ;P
;7440-23-5 ;Sodium 21000 ;P

;Cyanide 39.5
;7440-21-3 ;Silicon 26000 ;P
;7440-69-9 ;Bismuth 387	 ;Jd; ;A	 v

I

Color Before: COLORLESS
	

Clarity Before: CLEAR
	

Texture:

Color After: COLORLESS
	

Clarity After: CLEAR
	

Artifacts:

Comments:



WESTTNGHOU5E/HAN � ORD
�

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

'	 ^
|	 ROD4h3	 |

Lab Name: SKINNER $ 3HERM �N LABS.	 Contract: 68-D2- 0039	 ...

Lab Code: �� RI �ER	 Case No-: N4~ 10-08 25AS No-:	 SD[� No.: ROD4M3

matrix (soil/water): WATER	 Lab Sample ID: 10 1 39-OlS

Level � low/med �� 	 LOW	 Date Received: 18/20/94

� 3oll ��s � 	 (� .0

Concentration Units (u�/L or mg/Kg dry weight): UG/i

:CAS No-'	 ^

---------'-------------~-'---'------------------

|	 Analyte	 |Conc � n � ra � ion|C|	 � |M !	 /./
��.�������������
/7429~9V~ �. :Aluminum	 |

.... .... ����_�����'� ... ... .......
4 � .4

�� . ��������� .
�� |,- |p |	 /)"

/744O-7()-2. :Calcium	 | 3O1OO |	 |
�� .

|P |
|7439~89-6 :Iron	 | 24.6 ,_. /p.
|7439-95-4 :Magnesium: 9010 |	 ! |P |
|7439-96~5 :Manganese: 2.4 | �� | |P |
/744V-O9^7/ :Potassium: 849O |	 | |P |
|7782~49-2 :Selenium	 | 3-9 .	 /.B/ //P .
'7448~% � ~5/ :Sodium	 | 22 �LVU |	 | |P |
| :Cyanide	 | .	 ..	 . .	 /.MR/
� 7440-21~3 :Silicon	 | 27700 |	 | |P |'r'
|7440-69~9 :Bismuth	 | 387 | �� | |A |ur�' �i
/̂ -^---^^-'-/--------'/------------- � -'------/--'/	 / /

Color Before: � (� L�R �� 33 Clarity Before:	 CLEAR Texture:

Color After:	 C ��� OR � E � 3 Clarity After:	 CLEAR Artifacts:

Comments:
----------------------------------------'-`-----------------------

/-/ ��~
� L� 	 '/'`/'n

/
�/«" �

// ��� / ���

FORM I - IM	 IL �82.1
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WESTINGHOUSE/HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

8004N6
Lab Name: SKINNER d SHERMAN LABS.	 Contract: 68-02-0039

Lab Code: SKINER	 Case No.: N4-10-102SAS No.: 	 SOG No.: 6004N6

Matrix (soil /water): WATER	 Lab Sample I0: 10161-OIS

Level (low/med):	 LOW	 Date Received: 10/25/94

Solids:	 0.0

Concentration Units (ug/L or mg/Kg dry weight): UG/L

i

;CAS No_ Analyte	 :Concentration:C;	 0 ;M

:7429-90-5	 :Aluminum	 16.6	 :U: :P
:7440-70-2 :Calcium 58300 ;P
17439-89-6 :Iron	 ; 38.8 :B: ;P
:7439-95-4 ;Magnesium; 16600 :P
;7439-96-5 :Manganese: 0.90:U: :P
:7440-09-7 :Potassium; 7760 :P
:7782-49-2 :Selenium	 : 8.5 :	 : :P : S
:7440-23-5 :Sodium	 : 25300 :	 : :P
: :Cyanide	 : 58.0 :	 : :CA
:7440-21-3

-69:7440-9
:Silicon	 : 17400 :	 : :P
:Bismuth 387 :1d: :A

Color Before: COLORLESS
	

Clarity Before: CLEAR
	

Texture:

Color After: COLORLESS
	

Clarity After: CLEAR
	

Artifacts:

Comments:

FORM I - IN	 ILMO2.1
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WESTINGHOUSE/HANFORO
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

Lab Name: SKINNER & SHERMAN LABS_	 Contract: 68-D2-0039
	 B0D4N7
	

I

Lab Code: SKINER	 Case No.: N4-10-102SAS No_:	 SDG No.: BOD4N7

Matrix (soil/water): WATER 	 Lab Sample I0: 10160-01S

Level (low/med):	 LOW
	

Date Received: 10/25/94

% Solids:	 0.0

Concentration Units (ug/L or mq/Kg dry weight): UG/L

0 Q;CAS No_ Analyte	 ;Concentration;C; ;M

;7429-90-5 ;Aluminum 16.6 ;U; ;P
;7440-70-2 ;Calcium 59400 ;P
;7439-89-6 ;Iron 60.6 'B'; ;P ;u
1 7439-95-4 ;Magnesium; 16900 ;P
;7439-96-5 ;Manganese; 0.90;U; ;P
;7440-09-7 ;Potassium; 7630 ;P
;7782-49-2 ;Selenium 8,3 ;P
;7440-23-5 ;Sodium 26000 ;P

;Cyanide ;NR
;7440-21-3 ;Silicon 18700 ;P ;f
7440-69-9 :Bismuth 387 ;A1; ; A ; ^^ V

Color Before: COLORLESS
	

Clarity Before: CLEAR
	

Texture:

Color After: COLORLESS
	

Clarity After: CLEAR
	

Artifacts:

Comments:

FORM I - IN
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;CAS No.

:7429-90-5
:7440-70-2
:7439-89-6
:7439-95-4
:7439-96-5
:7440-09-7
:7782-49-2
:7440-23-5

:7440-21-3
:7440-69-9

'----------

Color Before: COLORLESS

Color After: COLORLESS

Comments:

WESTINGHOUSE/HANFORO
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

B004PO
Lab Name: SKINNER & SHERMAN LABS. 	 Contract: 68-D2-0039 ;---------------:

Lab Code: SKINER	 Case No.: N4-10-102SAS No.: 	 SOG No.: B004N6

Matrix (soil/water): WATER	 Lab Sample I0: 10161-02S

Level (low/med):	 LOW	 Date Received: 10/25/94

$ Solids:	 0.0

Concentration Units (ug/L or mg/Kg dry weight): UG/L

i

Analyte	 ;Concentration:C:	 0 ;M

115	 :0::Aluminum
:Calcium 88900 :P
:Iron 554 :P
:Magnesium: 26900	 : :P
:Manganese: 9.9	 :B: :P
:Potassium: 10100	 : :P
:Selenium	 : 11.2	 : :P	 S
:Sodium	 : 41200	 : :P

:CA; .Z' 9 S^9:Cyanide	 : 164	 ;	 :
:Silicon	 : 16300	 :	 : :P
:Bismuth	 : 387	 :id: :A

Clarity Before: CLEAR
	

Texture:

Clarity After: CLEAR
	

Artifacts:

-------------------------
-------------------------

FORM I - IN
i 1 ^^19s
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	 ILMO2.1- g
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WESTINGHOUSE/HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

BOD4P1
Lab Name: SKINNER & SHERMAN LABS. 	 Contract: 68-D2-0039

Lab Code: SKINER	 Case No.: N4-10-102SAS No.:	 SDG No.: BOD4N7

Matrix (soil/water): WATER	 Lab Sample ID: 10160-02S

Level (low/med):	 LOW
	

Date Received: 10/25/94

% Solids:	 0.0

Concentration Units (ug/L or mg/Kg dry weight): UG/L

;CAS	 No_ Analyte	 ;Concentration;C;	 0 ;M

;7429-90-5 ;Aluminum 16.6 ;U;

i

;P
;7440-70-2 ;Calcium 87100 ;P
;7439-89-6 ;Iron 91.5 ;A! ;P ;V
;7439-95-4 ;Magnesium; 26300 ;P
;7439-96-5 ;Manganese; 0.90;0; ;P
;7440-09-7 ;Potassium; 10000 ;P
;7782-49-2 ;Selenium 13.1 ;P
;7440-23-5 ;Sodium 41900 ;P

;Cyanide ;NR
;7440-21-3 ;Silicon 17000 ;P ; -s
7440-69-9 ;Bismuth 387 ;,IQ; ;A L

c

Color Before: COLORLESS
	

Clarity Before: CLEAR
	

Texture:

Color After: COLORLESS
	

Clarity After: CLEAR
	

Artifacts:

Comments:

i^,7/ ̂  Sy
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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a IA
Thermo Analytical Inc.

300 Second Avenue

Post Office Box 521

Waltham, MA 022540521

(617) 890-7200

FAX (617) 8903883

November 22,	 1994

C

TMA/Richmond
2030 Wright Avenue
Richmond, CA	 94804
Attention: Dan Stuermer

ouality Control Narrative
Scone
Two water samples were submitted to TMA/Waltham on October 25 and
26, 1994 from TMA/Richmond. The samples were analyzed for the
elements listed on the chain of custody. The analysis was performed
under TMA/Waltham work order 5410160.

Methodology
The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
ILMO2. Bismuth was analyzed by flame atomic absorption
spectroscopy.

Discussion
All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WALTHAM
	

RECORD COPY

Steven R. Provencal
Metals Superv isor
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pi A
Thermo Anaiytical Inc.

3_00 Second_ Avenue
Post Office Box 521

Waltham, MA 022540521

--- (617) 8907200 -- --- ------_-

FAX (617) 8903883

November 17, 1994

TMA/NORCAL
2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

Ouality Control Narrative

Scope
One (1) water sample was submitted to TMA/Waltham on October 20, 1994
from TMA/Norcal. The sample was analyzed for the elements
specified on the chain of custody. The analysis was performed under
TMA/Waltham work order 5410139.

Methodology
The sample was prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program ILMO2. Bismuth was
analyzed by flame atomic absorption spectroscopy.

Discussion
All quality control requirements were met for the sample with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WAL

Alt
Steven R. Provencal
Metals Superv isor

028

a^.i,

h



i IVIA
Thermo Analytical Inc.

300 Second Avenue

Post Office Box 521

Waltham, MA 022540521

(617) 8907200 2a2520r
FAX (617) 8903883

N^

November 22, 1994

CTMA/Richmond
2030 Wright Avenue t

94804 aRichmond, CA
^flAttention: Dan Stuermer zL ll n t o

Quality Control Narrative

Two water samples were submitted to TMA/Waltham on October 25 and
26, 1994 from TMA/Richmond. The samples were analyzed for the
elements listed on the chain of custody. The analysis was performed
under TMA/Waltham work order 5410160.

Methodology
The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
ILMO2. Bismuth was analyzed by flame atomic absorption
spectroscopy.

Discussion
All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WALTHAM	
Q

	

RECORD COPY
Steven R. Provencal
Metals Supe rvisor
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Post Office Box 521

Waltham, MA 022540521

(617) 8907200

FAX (617) 8903883 4
ON

Mgt

a

^,	 n?	 P Y

A
Thermo Analytical Inc.

300 Second Avenue

November 17, 1994

TMA/NORCAL
2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

scope
One (1) water sample was submitted to TMA/Waltham on October 20, 1994
from TMA/Norcal. The sample was analyzed for the elements
specified on the chain of custody. The analysis was performed under
TMA/Waltham work order S410138.

Methodolovv
The sample was prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program ILMO2. Bismuth was
analyzed by flame atomic absorption spectroscopy.

Discussion
All quality control requirements were met for the sample with
the following exceptions.

The ICP serial dilution for potassium exceeded the control limit
requirements.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WALTHA#

Steven R. Provencal
Metals Supe rvisor

^^	 020
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Westinghouse Hanford P.p.	 1 of	 1

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTCompany D.t. Tum.mvM

OI	 ny
rAll6tp ! conflict('pnIDNIT (dn(l T.I.	 MDhD	 NO. O Ne,m.l

PM	 M 09- 7 -
Nol.. D..Mnubn S.m Klp locabn SAF No.
200-B p -3 ZOO Areas 94.036
tc. CN.N No.

7
FI.b Lo9eooA No. M.O	 of Stdpm.nt

C/ EMERY
Snlpp.o To Off.M. Pmp.ny No.

WqS-0-0001--:)U
014 of L.deq/AN BRI No.

5a030as9/TNA

PouIBN S.mDM Mu.rd./Mm.h. ^ n J..
LOOL LH-12 L03 < 2NO < 4 Dot 4 4 MNO	 < NCt < 2

To. of
contaNMr D P P

No. el
Conuwq.l

5P.0.1 M.rMAN "I" SWr.9. Velum.
COOL TO 4

TALS IC KALI• IDS V• GROSS BITI Tc-99 TALS
(see S. IONS- ITT TANIDE ALPHA/ (tee S.
I.	 0 1) F,CI, ETA, I.	 93)

SAMPLE ANALYSIS 04,wo2 (see S.
Nf IL- 1.	 22) 1 ILTEK-
ERED 0

S.mp4 No.	 M.tMe'	 Om S.mp1.J	 iLM S.mpW a..3+^.a?^.:%*[1 _.. r' , X." . ,. _.. .. ..'_. <^+. •:	 ."!;.

D D4Po	
If

I vZ 1 '	 69d-o

Bo DV O/ lo'2-	 t4 04do

p AW OF POSSESSION". SgNMnt N...... SKCIAL WSTRUCTIONS M.tn.•

21: METALS-Ca,MO,Na,K,Fe,Mn,Si,A1,Bl; AA METALS-Setenim(UNFILTERED) S •	 SouR.Ilnwl.h.d By	 D.WlT1m. By	 Da.
/O fy 15— 02: GROSS ALPWBETA;GNW SUN-Cx137,C0 . 6O,Ru-106;Pt123B/239/240, SE .	 s.alm.nc

lo'LI • y , LJ/w	 ^Ua 7.- Sr-90, 70TAL URANIUM
n; METALS-Ca,MB,YS,K,Fe,Mn,Si,A1,B1; M METALS-Set eOl tm(FILTERED)

SO

S

. SeIM
_ SIW,.R.	 BY	 D.t .Ma BY	 Ort.nVM

0 40
NOTE: DATA DELIVERABLE-STANDALONE

0

Ds

oil

• Dmm S.IM,- RJIMd.	 d By	 O.lgw. .N od BY	 D.to OL •	 Dmm Llouid,
T....
WI
L

WIp.
•	 LlyubR.nn9W.Md By	 D.v/nL pl ca	 By	 O.W/

V V.e.W1-
x Di N.,

LABORATORY-
R.c.W.d By T)w D.WnYM

SECTION'

FINAL SAMPLE
Df•pe.J	 .od Dl.po.W By D.WlTNM

DISPOSITION

DISTRIBUTION: Orpin.F S.mp1. 	 Yolbw- Sw.Ipl.r 	 1K-B	 828112 1971



Wessdnahouse Hanford P'.	 1	 .1 !
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTCompany DwT,.

o

,,.,e.,.
fe3..m, C.".' C.' TM.Mr	 M.. ®^^Y°mWJ•^/ _
Rv(.c<D.•`nrlea t.!4 WWn RAF N.

eA- 200 Ay . 6-0k. o.ar..	
Puny

i WlAetro-A N.. W	 .l WV.
MAY

SSJe..A r. onr. I+.P" N.. w.l L.au•e/Ar uY N..
W9S•0 - 0O0 l -1'l 1 LI0d135l1/ (0

ro..rr S.nyr naw.laMl.R.
PIe..IV.tM

< X> < <

TTw of
aMWw

fan.Yr(.1

Ve4er•,
TO l	 C ODOw 211L SOW IOQQ%k 25011.

METALS IC

d 

AALI- IDS f RITI Tc-99 T AIf
Is	 f. 10ld- ITT AMID pw Rtai
1. 01) 1 Cl TA, t. 07)

RAUrLS ANALYSIS ,^ RN S.
11L- I. R) ILTEA
RED

R.e.al. q.	 Wab•	 Dp tt.11A.a	 Tir RelNleR -

So DViV.2 	/o / /	 py1^ 7777 7 77
D	 .I-

./:•	 ._•.	 ....	 WAIF W.rnR•t Nw• 9Kf	 LIIeTTelL	 * l^-^,^•
01: 1lTALS-Ca,Mp,YI,K,fe,Mn, II,AI r SI) AA METALS • ftlenlu(lYlI1LIEltD1 t	 -	 9.AA-l..•Y.l•d Ry	 „<.A a.<	 0.e.76- Mw	 O.WTry

/^4t 12: OR033 AL►XA/lETA;W~ S CAM-CF-177,Co-60,Ru-106-. t%ZMfn9/240, sE	 wL.-.+
rf	 /y. ^eA	 / 11115/'1)/ /DVS /O/ - !/ 31 -90,TOTAL t^UILN

fat METAIf • h,RS,YR, C, / e,Mn, II,Al,S 1; AA METAU del eniu(IIIT[AED)
s0	 - 

SOW

W	 wnrBY	 uw/IL••.W	 D.dRY..OpyY
C DII

/^/}f) 6-/^-	 =6D
YD1Et DATA DELIVEAASLE • SIMOALOE

0	 .

DI	 . Dno. Salle-
DL • D— UFW.R.WY A	 py	 DesRb. ..ta	 Dw/Tbr
T	 IT..

L	 - UF•L
L

Y	 - Y.9N.UOn
MMeurlyd 9y	 D.bRrr M...Mt IM	 Dw(Il.w

X	 - oln+

DI. "M AS.Iw	 Dle9oeet M	 Dnellb.
r fl.

0
0
O
0

0
v

0

`o
C

0F

a

I

0
D

G

0

I

%V
	 ^u ineW M,..: 0kft Jfi yw T.W.-3/TW	 wana•s<. n u..

N
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Westinghouse Hanford P•a• I of	 I
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTCompany DM• Tun•murd

PrbnyCDU	
u

,ctor
V. (

Company Contact MT•IapM No. ^ Normal
KPH BUTCHER 509-376-430

Ro).ct D..I9natlon S.mp&V LocMbn SAF No.
200-SP-5 Z00 Areas 994.036
k• Chit No

GG3 S- Oarj
F6W Lo9aook No.	

GTL ^^//^ S
M.N d of SAlp.m

rG EMERY
SNDp.d To Offak. Prepeny No. ^uqs-o-an, BIR of LW W/AN SIR No.

TMA -a3 )L/() o
Ib..la4 S.mPb N•R.M./A...rk. fn••rv.U.v

LOOLHMO - ( < iWH.j2 4WO3 4 4cl	 <z N
TYD• of
ContaN..r p

No. el
Untah. 1.1

6D•<I.1 Hard Rr^0 ardlor Sarp• VoWnr .^ STD.-A
COO	 To C DEGREES C NT 1000.1 Ode 5Oe1 i000m1 OOde 100Oe1

TALS IC L Ull- DS :LP- ROSS RITZ Tc-99 TALS
(tee S. IONS- ITT TAMIDE ALPHA/ (see S.
1.	 0 1) f,Cl, ETA, 1. I3)

SAMPLE ANALYSIS ,NO2 (see S.
FIL- I. 12) ILTER-

ERED D

Surlpb No. lwl	 4- Daa S.*p Tb 3.*W „

so D 3N6 w /o 11fly5l 08j/

VN7 //f/ Y e6y^BO in

CRAW Of POSSE5610N: SbNMnt Nam.. sfECIAL WSTMOCT*NS •..In.'

1 1:	 METALS-Ca,M9,Na,K,Fe,Mn,S1,A1,Bl;	 AA METALS-Sel enlua(UNFILTERED) 5 -	 SouR.un NuLN.d By 	 D•b/Tim•
C«

R•	 ..d	 y	 p,uRlm.
IZ30 9 2: GROSS AIPNA/BETA;GAMMA SCAM•(a•137,Co•60,RU•106;Pu23a /239/240, BE •	 S.d.m, ,

^C	 Q4A	 f^G	 /s 7 Sr•90,TOTAL URANIUM
13:	 METALS-Ca,Mp,Na,K,Fe,Mn,S(,A1,B1;	 AA XETALS-Sel.lI (FILTERED)

SO
SL

-	 Solu
-	 Slud9•

R.c	 a ByR.	 B	 D•tO/TIma
^^
O D•t.lTMw IN -	 W.I.,

SS

YOi E: DATA DEL IYEMBIE • STAMDALONE

o
A
DS

-	 al
- AN
-	 S.W.0iNnyul.Md By	 D.t.mn .Md By	 p.a/TNv DL - Drum	 .LIauM

r n..^.
wi
L

Wi0•
UgWdR.IIneuLN•d By	 D.I.M. R•o.k d By	 D.t.111 .a

V - Y.9 •ttlbn
z

LABORAT ORY:
fl c.Md By Th1. D.u/Elrn.

SECTION--£:',:

FWAL SAMPLE::
Ol.po..l f'O'd 0Apo..d By 5"amnw

DISP0SITION

rvn: vm.n au . ". ' . a.mpwr	 B0800081e 1121921
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C E

PROJECT: -3P-5- DATA PACKAGE:	 —

VALIDATOR: LAB:	 m A DATE: /	 to	 S
CASE: SDG:

ANALYSES PERFORMED

q CLP/ICP q CLP/GFM q CLP/Hp CLP/Cynid• q q

t^SW-846ACP SW-848/GFM q SW-848/Hp
CV•nid•	 //)^ ^.f

q q

SAMPLES MATRIX	 JJ a
1J 3

bob `l N to

o y

bob y

LI 4)I	 Lt W	 6

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?
	

Ye	 No	 N/A

Is a case narrative present? . . . . . . . . . . . . . . .	 es	 No	 N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . 	 . . . . .	 Y es	 No	 N/A

Comments:_	 5e^	 ^Qrl^a^	 n/dina limP 5i/m mu, y

n^5
A-19



A-20

WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? .	 .	 Yes No N/A

Are initial	 calibrations acceptable? e 0 N/A	 ^j3^gs

Are ICP interference checks acceptable? 	 .	 .	 .	 .	 .	 .	 .	 .	 . es No N/A

Were ICY and CCV checks performed on all	 instruments? . . .	 .	 .	 Yes No N/A

Are ICV and CCV checks acceptable? 	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 Yes No N/A

Comments	 £1 SIR

NO

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes	 No N/A

Are ICB and CCB results acceptable? 	 .S ce . r2 Qt? Q	 Yes No N/A

Were preparation blanks analyzed? . . . . . . . . . . . . . . . Q2—S) No 	 N/A

Are preparation blank results acceptable?	 3 6f .h OtP Q Yes	 N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes 	 NoN/A

Are field/trip blank results acceptable? 	
//.
	 Yes	 No	 N/A

Comments:	 0 The ini -Ka / (- /)/lArafiar, h/an	 MI V1 Urri

('XrP(gAS -+-h p, SDL• Ni -'n 	 rvnliir,-& 0

e	 afi'on 	 q n r iro n	 urn h LA rn

f	 -17 b L'S . bata Vila 	 J, r 	 ra I 11
1 
r P U`S

S. ACCURACY

Were spike samples analyzed?

	

	 . . . . . . . . . . . . .. Yes 	 No	 N/A

C'sAre spike sample recoveries acceptable? . . SC's.^P. Q . Yes No N/A

Were laboratory control samples (LCS) analyzed? . 	 es	 No N/A

Are LCS recoveries acceptable? . 	 P e! . n. OtC. , Q.	 Yes CR N/A

Comments: D Tke V a-nvrNV or, +k p 3 I j I (On vnafr i X 5f)X(D

al9/9s
Day



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . .

Are laboratory duplicate samples RPD values acceptable? .

Were ICP serial dilution samples analyzed? . . . . . . .

Are ICP serial dilution %D values acceptable? .55"' r) 07"'

Are field duplicate RPD values acceptable? . . . . .

Are field spli RPD values acceptable? . 43ee. v) ote-,Q ,

Comments:	 e	 ncPnt' dl;f^en,-,- &^ -^-hr

for me Y2!5^t Itb	 E	 '-I(^U. T

7. FURNACE AA QUALITY CONTROL 3"FO rc	 tr Wan

Were duplicate injections performed as required?

Are duplicate injection %RSD values acceptable? 	 .

Were analytical spikes performed as required? . . . .

Are analytical spike recoveries acceptable? 	 .

Was MSA performed as required? . . . . . . . . . . .

Are MSA results acceptable? . . . . . . . . . . . . .

Comments:

Yes	 No

Yes No

Yes No

.	 Yes

es

No

No

.	 .	 .	 Yes No

N/A

N/A

N/A

N/A

N/A

N/A

-cGL
sample

gob 4 K
urrrA.

CRN, {far fkc resA I+	 'sQI le
Lwf• D+ 

ps
.	 .	 .	 .	 .	 Yes No N/A

.	 .	 .	 .	 .	 Ye No N/A

.	 .	 .	 .	 .	 Yes No N/A

Yes No N/A

.	 .	 .	 .	 .	 Yes No N A

.	 .	 .	 .	 Yes No N/A

8.	 REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all	 requested analyses? 	 .	 .	 .

Are all	 results supported in the raw data? 	 .	 .	 .	 .	 .	 .

Are results	 calculated properly?	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .

Do results meet	 the CRDLs?	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .

Comments:

.	 .	 .	 .	 es

.	 .	 .	 .	 Yes

.	 .	 es

.	 .	 Yes

No

No

No

No

N/A

N/A

N/A

N/A

R?7
A-21
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HOLDING TIME SUMMARY

SDG:	 Ma - rfm 4 1VALIDATOR: }. fQh Ph DATE	 4 PAGE I	 OF

COMMENTS:

PREP . ANALYSIS
FIELD SAMPLE	 ANALYSIS DATE DATE	 DATE HOLDING HOLDING
ID	 TYPE SAMPLED PREPARED	 ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

t ^I	 A	 nle als i t)^y lv/t}	 i^	 i^ 9 y N fF 8d DIJF

Bob 4 /J a. C g nid 	 Ll	 N /a	 oo 
a 

9y

Q `1N	 oi9 9Y	 /o a 9

	

BoD y Qo 4, i i y	 ^0 2P9

N
00



Solid (mg/kq)
Found	 C	 Limits	 %R

WESTINGHOUSE/HANFORD

7
LABORATORY CONTROL SAMPLE

Lab Name: SKINNER & SHERMAN LABS. 	 Contract: 68-D2-0039

Lab Code: SKCNER	 Case No.: N4-10-082SAS No-:	 SDG No.: BOD4N2

Solid LCS Source:

Aqueous LCS Source: SPEX ICV-1

..	 - ... .......... ......_... ....... ........_.........__._._......_............._......_...............--- --........................._

Aqueous	 (uq/L)
Analyte True	 Found %R	 True

.......
;Aluminum

,

2000.0;	 1943.80; 97.2;
;Calcium ;50000.0;46517.00; 93.0;
;Iron ;	 1000.0;	 970.86; 97.1;
;Magnesium;50000.0;46572.00; 93.1;
;Manganese;	 150.0;	 138.13; 92.1;
;Potassium;50000.0;46572.00; 93.1;
;Selenium ;	 50.0;	 50.32;100.6;
;Sodium 1 50000.0;47010.00 1 94.0;
;Cyanide
;Silicon 1000.0;	 1748.30 174.8
;Bismuth 2500.0;	 2490.00; 99.6;

J I ^ico^i % 
R is au-tje - k,- Conf3 ol

The gssociated sample

7/9's

FORM VII - IN	 ILMO2.1
n?9



��3TINGH0U8E/HANFORD

9
SAMPLE NUMBER:

I �P SERIAi. DILUTIONS

/	 BVD4H2L'	 /
Lab Name; SKINNER � 3HERMAM LABS.	 Contract: 68-D2- 00 3 9

Lab Code: 5KINEA	 Case No.: M4^ 10-0823AS No.:	 SDG No-: 8OC� 4w2

Matrix (soil/water): WATER	 Level (low/med) � LOW

Concentration Un �� a � ug/L

|	 ||
--------------------'---------'---`--'--------------------~--

|| Serial	 |! � 	 !!	 |	 |
|	 ||Initial Sample	 || Dilution	 ::Differ-:: |	 |
|Analy � e	 || Result	 (I)	 C|| Result	 (S)	 C|| eno � 	 ||Q|	 M|/ 	 /'--'------// '-------'----- `/-''---------`---- ''-/'-------''-`--'/	 /	 /	 /
:Aluminum	 |! l � . �O|U|| 83 .00 |U|| ||	 |P	 |
:Calcium	 || 289 3 9.00|	 || 2 7029. 50 |	 !| 6,6||	 !P	 |
:Iron	 |! 1 32- 19 |	 || 1 33 '45|8|! l.O| � 	 |P	 |
:Magnesium:: 84 32 , 40|	 || 8038.50 |8!| 4.7||	 |P	 !
:Manganese::
:Potassium::

0 .90|V||
77 20.90 |	 | |

4.50|U||
68 64. 00 | 6 ||

� |	 |P	 |
| � |P	 �

:Selenium	 | | 3.08|B|| 16 .5 9 | 6 || 438 �6||	 |P	 |
:Sodium	 |! 2101 2. 00| 	 || 191 12. 00 |8|| 9. 0 ||	 |P	 |
:Silicon	 || 2 5988.00 |	 || 23857. 00 |	 || � .%||	 |P	 |
:Bismuth	 ''/	 ` '	 /`/	 /' '	 '''	 /' '/	 'NR''/	 '	 '
'--~-'----/ '-----^--------/-' /--^--~~~------/-'/-�-----//-'--'/

�� 	 ' �
/��7���� /L{wr)	 /o �-) /

� 	 ^�,|1 ��� 	 �/ �� °, ��� y �Mf�� /.	 `-	 �� 	 .

//'	 `4� 	 k/} ��/	 O)||-, � 	 iJ	 /v` <���u ��l / � 4+i���
/y	

///	 c	 /'
�

/	 ' �� v
/` ���//[���� .J

��

���
	 � fDC � 6' / �� ,,Ole /

� 	 /I ��� J/ ��

� 4{—

FORM � X - IN	 ILMO2.1 



�ESTIMGHOUSE/HANF0RD

7

LABORATORY CONTROL SAMPLE

Lab Name: SKINNER & 5 �� ERMAN LABS.	 Contract: 68 -D2-0039

Lab Code: SK ��� ER	 Case No-: N4- 10 ^ 0823A � No ' ;	 5DG No.: 8004H3

Solid LC3 Source:

Aqueous LC3 Source: S p �� IC� -1

------------~----------------`-^--^---'--------------------'-----------------
/	 /	 '	 /

|	 |	 Aqueous (o g/L)	 |	 Solid (m g/k g )	 |
| Analyte | True	 Found	 �R | True	 Found	 C	 Limi ts 	 �R |
/	 /	 '
'-^---'---'--^`--'' -------- -----/----^--- -------- - -------' ------- -----'
:Aluminum ! 2000 ' 0| 2064 � 6 0 !1 03.2|	 |	 | |	 |	 |	

/

:Calcium	 150000 . 0 | 4 7820 .00| 9 5.6|	 |	 | |	 |	 |	 |
:Iron	 | .1000 O| lOn6 5O'lOO b'.	 `	 /	 � /
|Ma � nesium|50000.0|47692.00| 95.4|	 |	 | |	 � 	 � 	 |
:Manganese:	 l �� (� .$|	 1 4 6 . 38| 97,8|	 |	 | |	 |	 |	 |
|Pota�� ium|5()()00 0|473%5 On/ 94 � /'	 ,	 .	 `	 .
:Selenium |	 50 0'	 49 07/ 98 l /.	 .	 '	 .	 ,	 /
:Sodium	 |50000 . 0 |475 08. 00| 95. 0 |	 |	 � |	 |	 |	 |
� Cyanide	 |	 |	

'	 '	
|	 |	 � 	 � 	 � 	 �

:Silicon / l �¢8 O / 1898.90:189.9.	 /	 ,	 .. 	 .	 .	 .	 /	 .
:Bismuth	 | 2500 � 0| 23 90 . 00	 .6.:'

	

 |	 |	 |	 |	 |	
/

.	
.

���'��^ �����~ ���� ~ ������ ~ �������������� '��������������������������������������

m/ D 
� 	 ��� (1

� `�
|\ � /`0// f\ y)

� | � 	
/» �(	 /'� 	 {} �� \	 (^	 ''^``'	 ''`'\

	

-\ } i\(^()\\	
'' � `	 `''

	

� � 	 �� '� 	 // � "°��'	 'T~

\	 � 
��� 	

|\ ^ �^	 U � 	 / r � �� / \ �� , ~	 `�

\\),`\`/ � 	 �v���� 	 `
� 	

-
�
/' 

�

	

� /	 /	
� 	

�8kU,h �
~f�� 	 � /�� 7�� �� c� rmd/ � / � Uw � T /« ��

� -	 �
-

( /"< // /^�

FORM VII - IN	 I � MO � .l

D ��� .^ �



WESTINGHOUSE/HANFORD

3

BLANKS

Lab Name: SKINNER & SHERMAN LABS. 	 Contract: 68-D2-003?

Lab Code: SKINER	 Case No_: N4-10-082SAS No.: 	 SDG No.: BOD4N3

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

... .__ ....... ...	 ..	 ...... ............	 ................ ......_ ... I .... .... ....	 ..	 _	 ...

Initial
Calib. Continuing Calibration
Blank Blank (uq/L)

Analyte (uq/L)	 C; 1	 C 2	 C

;Aluminum 16.6;U; 23.4;B; 16.6;U
;Calcium 21.2;U; 124.6;B; 21.2;U;
;Iron 6.4;B; 11.3; B; 6.1;U
;Magnesium; 229.9;8; 55.2;8; 36.5;U;
;Manganese; 0.9;U; 0.9;U; 0.9;U
;Potassium; 78.5;U; 81.3;8; 78.5;U
;Selenium 2.5;U; 2.5:U; 2.5;U;
;Sodium 57.9;6; 48.5;U; 48.5;U
,Cyanide
;Silicon -13.3;8; 8.9;U; 8.9;U;
;Bismuth	 ; 387.O;U; 387.O:U; 387.0;U

:	 i

	

I	 ,	 I

Prepa-
ration

3	 C;;	 Blank	 C;'M

16.6;U;	 23.370 6; ',P

	

37.5;6;;	 10	 40;B;;P

	

8.3;B;;	 15.860;B;;P

	

36.5;U'I ',	 321.	 O;B;;P

	

O.9;U;;	 0.900;U;;P

	

78.5;U;;	 81.320;B;;P

	

2.5;U;;	 2.500;U;;P

	

48.5;U;;	 103.060;B;;P
I 'NR;

	

8.9;U;;	 8.900;U;;P
387.00O;U;;A

rf5u1-5 -For
T^^^r 'U^1 0v^ 	

I I,^

iY1I' a^^ Q^iG( 
1^on PKCPPI^ TI^^

Th e a650CiQted 5a
M
 je iS 66J)L1N3.

FORM III - IN
	

ILMO2.1

n32



Initial
Cal ib.
Blank

:Analyte	 (ug/L) C:

;Aluminum	 6 ] B
:Calcium	 55.9;8;
:Iron	 6.1:U:
:Magnesium;	 36.5:U:
:Manganese:	 0.9:U:
:Potassium:	 78.5:U:
:Selenium	 2.5:U
:Sodium	 48.5:U:
:Cyanide	 10.O:U:
:Silicon	 8.9:U:
:Bismuth :	 387.0:U

Continuing Calibration
Blank (ug/L)

J.	 C	 2	 C

Prepa-
ration

3	 C;:	 Blank	 C::M

	16.6:ul:	 16.600:U::P

	

21.2:U::	 73.590:8:;P

	

6.1:U::	 6.100:U::P

	

36.5:U::	 36.500:U:;P

	

0.9:U;:	 0.9OO:U::P
78.5:U;;78	 ;U;;P
-3. 0 :B:; ^<- -2.643:B:;P

	

-103.1:B::	 48.500:U:;P

	

10.O:U::	 10.000:U:;CA:

	

8.9:U::	 104.630:B:;P

	

387.0:U::	 387.000:U:;A

a,^- -O le kj ,, ial CuIi bra+iorl Ou, , ^-or Aluminuwo

exc^^ds ^^ e zD^	 La+^ ^ a  /1 ' 'Co +; o n

	`e4 u red ::, u " 7ti^ csscrIQ 	 sct mP l	^° '-5 1^0^ y PD

,^ The I^^^^atlon h IC1^il<I -^'or Sel<n^e^^n

exceeds fide -^^ 
()Uta 7 k0,1 ^icgh0n

Y-e^ u i recd 	 ^	 v	 BQD	 y ^-

Tl^e g55ociared samples

-- - ---
16.6:U:

------ -
16.6:U:

105.0;8; 21.2:U
16.6;8; 6.1:U
36.5:U: 36.5:U:
0_9:U: 0.9:U:

78.5:U; 78.5:U:
2.5:U: 2.5:U:

-76.3;8; -65.7;8;
10_0:U; 10.0:U:
8.9:U: 8.9:U:

387.0:U: 387.0:U:

WESTINGHOUSE/HANFORD

3

BLANKS

Lab Name: SKINNER & SHERMAN LABS.	 Contract: 68-02-0039

Lab Code: SKINER	 Case No.: N4-10-102SAS No.:
	 SDG No_: BOD4N6

Preparation Blank Matrix ( soil /water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

FORM III - IN
	

ILMO2.1

N ' •4



0�� TIN� HOV3E/HANFORD

�

BLANKS

Lab Name: SKINNER � � HERMAN iAO � ,	 Contract: 6 8 �O2-0 039

Lab Code: SKIMER	 Case No.: N4-1 0 - 10 2S/�3 No.:	 SD � No.: �VD4M7

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/'� or mg/hg): UGyL

'	 / '^-``----^-----------------------------------------------'---------------'/ /
|	 | Initial
|	 | Calib.	 | Continuing Calibration || Prepa-	 |
|	 | 8lank	 | Blank (ug/ �.) || ration	 |
|Analyte	 | (ug /L)	 C| l	 C %	 C 3	 C|| Blank	 C|
/----`----'-`---'---
!Aluminum	 | 26.1|B|

-/---------
16.6|U|

- ---------
18.6|U|

- --------- //
1 6.6|V||

-'/--------- -'
16 . 600|U|

:Calcium	 |
:Iron	 |

55.9| � |
� ,l|U|

10 5. 0 | 8 |
16. 6 | 6 |

�l. �� |U|
"� .l|U|

31.2|U||
� .l|U||

'B|
B|

:Magnesium: 36 .5|U| 36.5|U| 36.5!U| 36.5|U|| 36 .500 |U|
:Manganese: 0 .9|V| 0 .9|U| ¢.0|U| O.9|U|| V.900'U//	 //.Potaasium| 7 8 .5|U| 7 8 .5|U| 78.5|U| 7 8 .5|U|| 78.500:U: 
:Selenium	 | 2.5|U| 2.5|V| 2 . 5 |V| -3,0|8|| 2 .500 !U|
|	 | 48.5!V| ~76. � |8| '� o �� um ~ ���� .7|8| ~lO3. � |B|| -5� 57O/B.	 `/
:Cyanide	 | |	 | |	 | /	 / '	 /' /	 /
/. �� lic� on	 | 8. 9 |U| 8 .9|U| �� . �� |U| 8 .9|U|| 1 ()7. 220 |8|
:Bismuth	 | 387, 0 |V! 387. 0 |U| 3 8 7. 0 |U| 387. 0 !V|| 387. 0 00 |V|
'-~'------/---------/-/--------`/-/----~'--~/-/---------/-//----`----'-'

.	 .

.	 .

/ � .'	 /
'--'
/p'	 /
| p	|
/p	 .'	 /
/p/	 '
/p.	 .
.p	 .'	 /
|p
/p'	 '
'NR'.	 .
/p	 .'	 /
/A'	 /

�� ��`'�
�
40x/[�n � /"4 � rf���(/ �� (� '`[,_-	 //	 �� —~8/	 6 +�

q ��(� t» '	 4\�� , //� .L u ` � JJ �� � m�
/ �J� /

�
// �l �

0/)	 /`/Y2 � ,rT\� .	 [/
/+ �

�� 	 � � J ��� A �� � rP
'7/l(« (�,^�)(��Y{�7('<J �,.''/Yu/ � ^	 � ~

�m0��/ � `'AxA��� /
�/�u/ � / , v ' .	 `	 � /��� /�� `«//

FORM III - IN	 ILM()2. 1

R � 0	 —-~
/`



WESTINGHOUSE/HANFORD

5A
SAMPLE NUMBER:

SPIKE SAMPLE RECOVERY

8004N73
Lab Name: SKINNER & SHERMAN LABS_	 Contract: 68-02-0039	 ; ._,.,,__ ...................._______._;

Lab Code: SKINER	 Case No_: N4-10-102SAS No.:	 SDG No.: BOD4N7

Matrix (soil/water): WATER	 Level (low/med): LOW

% Solids for Sample:	 0.0

Concentration Units (ug/L or mg/kq dry weight): UG/L

_._	 ......	 ....I...._.._ .........	 .........
-	

...........	 .... . ............ ...	 ........ ....... 	 ....	 ....	 ........	 .... ._ ...
- -- -

!Control: ,
Limit	 ; Spiked Sample ;	 Sample	 ; Spike

Analyte	 ; %R Result	 (SSR) C;	 Result	 (SR)	 C;Added	 (SA) %R 	 ;O;M

;Aluminum	 ; 75-125; 1895.4000; 16.6000;U; 2000.00; 94.8;

,

IP
;Calcium	 ; ; ;	 ; ; ,NR;
;Iron	 ; 75-125; 973.8100; 60.5500;8; 1000.00; 91.3; ;P	 ;
;Magnesium; ; ; ;	 ;	 ; ; ;NR;
;Manganese; 75-125; 455.5300; ;	 0.9000;U; 500.00; 91.1; ;P	 ;
;Potassium; ; ; ;	 ;	 ; ; 'NR;
;Selenium	 ; 75-125; 2052.1000; ;	 8.2746;	 ; 2000.00; 102.2; ;P	 ;
;Sodium	 ; ; ; ;	 ; ; 'NR;
;Cyanide
;Silicon	 ; ; 18945.0000; ;	 18675.0000;	 ; 1000.00; 27.0

;NR
;P

;Bismuth	 ; 75-125; 2680.0000; ;	 387.0OOO;U; 2500.00; 1	 ; ;A

Comments:

5 1 'con vno--^rix	 reecovery IS

nutsi'de oi' cont-ro l 	. ba'^^

30D9 N7 	 P1.

FORM V (Part 1) - IN
	 ILMO2.1' n

^he g ssociated ^arn^les are

^?5



RE CO'ORG Copy 
fE81866

MEMORANDU

TO: 200-BP-5 Round 2 Groundwater Project QA Rec 	 ^^' nuary 31, 1995

FR: Thomas Stapp, Golder Associates Inc. 	
-

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
BOD4N2-TMA (943-1610.062 4N2GEN.BP5)

INTRODUCTION

This memo presents the results of data validation on data package BOD4N2-TMA
prepared by the TMA/Monrovia laboratory. Sample information is provided in the
following table.

SAMPLE ID COMMENIS ANALYSES .MEDIA

OOLAN2 FIELD SPLIT SEE AITACI IMENF1 4 WAT.R

WD4N6 • FIELD SPLIT WAILR
110D4PO FIELD SPLIT WAITR

NOTES: ' - Indicates samples that have been 1 00 7- recalculated.

Data validation was conducted to level D in accordance with the W1 IC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide
the following information as indicated below:

Attachment 1.	 Glossa ry of Data Reporting Qualifiers
Attachment 2.	 Summary of Data Qualifications
Attachment 3.	 Qualified Data Summa ry and Annotated Laboratory Reports
Attachment 4.	 Laborato ry Narrative and Chain-of-Custody Documentation
Attachment 5.	 Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Sample Result Ve ri fication. All sample results were suppo rted in the raw data.

Detec ti on Limits. Detection limit goals for chloride, sulfate, phosphate, and alkalinity
were not met. However, no qualification is required according to the validation
procedures.

00A



Data Package ID: BOD4N2-TMA	 Analysis: General Chernistry

Completeness. The data package was complete for all requested analyses. A total of
three (3) samples were validated in this data package with a total of twenty-one
determinations reported, 15 of which were deemed valid. This results in a completeness
of 71 percent which does not meet the work plan completeness objective of 90 percent.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable.

Holding Times

•	 The holding times were exceeded by more than two times the maximum
allowable holding time for nitrite and phosphate analyses. Attachments 2
and 5 provide a summary of the samples affected, qualifications and
supporting documentation.

• Analyses for nitrite and phosphate were requested by WHC for information
purposes only and the holding time has been acknowledged as having been
exceeded.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification
of data.

FIELD QC

•	 Samples BOD4N2, BOD4N6, and BOD41`0 are identified as field splits. The
associated sample data was not avaliable at the time of this report. Field QC
will be evaluated in the final data summary.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002,
Rev. 2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905, Validation Statement of Work, Revision 1.0,
September 7, 1994, Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT I

GLOSSARY OF DATA REPORTING QUALIFIERS
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WHC-SD-EN-SPP-002, REV.2

GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS

B	 Indicates the constituent was analyzed for and detected. The concentration
reported is less than the contract required detection limit (CRDL) but greater
than the instrument detection limit (IDL). The associated data should be
considered usable for decision making purposes.

U	 Indicates the constituent was analyzed for and not detected. The
concentration reported is the sample detection limit corrected for aliquot size,
dilution and percent solids (in the case of solid matrices) by the laboratory.
The associated data should be considered usable for decision making
purposes.

UJ	 -	 Indicates the constituent was analyzed for and not detected. Due to a minor
quality control deficiency identified during data validation the concentration
may not accurately reflect the sample detection limit. The associated data
have been qualified as estimated but should be considered usable for decision
making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration
less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). Due to a minor quality control deficiency
identified during data validation the associated data have been qualified as
estimated, but should be considered usable for decision making purposes

J	 Indicates the constituent was analyzed for and detected. Due to a minor
quality control deficiency identified during data validation the associated data
have been qualified as estimated, but should be considered usable for
decision making purposes.

UR -	 Indicates the constituent was analyzed for and not detected. Due to a major
quality control deficiency identified during data validation, the associated
data have been qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major
quality control deficiency identified during data validation, the associated
data have been qualified as unusable for decision making purposes.

004



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG-
110D4N2-I i MA

RFVI61YERr
T. STAPP

DA IT,

01.10-9 5

PAGE 1 OP 1
-

COMMENTS. WE'I CHF.MIS"IRY

COMPOUND/

ANALYFF
QUALIFIER SAMPLES

AFFE=D
KFA SO'^

NITRITE LR ALL MOLDING 1lMIi [ACTT DFD

PHOSPIIA"FE UR ALI, HOLDINGTIME F.YCIiEDfD
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS

FORK



Validated Data Summary, Data Package: B004N2-TKA

S anp# BOD4N2 BOD4N6 B004PO
Date 10-14-94 10-19-94 10-21-94
Location 299-E33-12 699-53-55C 699-52-54

Depth - -- ---
Type WATER HATER WATER

Ctm ants SPLIT SPLIT SPLIT

Parameter Units Result	 0 Result	 0 Result	 0

CHLORIDE MG/L 9.900 20.000 19.300	 {
FLUORIDE MG/L 0.100 0.500 0.300

PHOSPHATE MG/L 0.400	 UR 0.400	 UR 0.400	 UR
SULFATE MG/L 20.000 108.000 176.000

NITRITE	 NITROGEN MG/L 0.100	 uR 0.100	 UR MOD	 UR
TOTAL DISSOLVED SOLIDS MG/L 256.000 427.000 666.000

ALKALINITY MG/L 106.000 114.000 100.000

The decimal places shown do not reflect the prensi on reported by the laboratory

r^
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TMA Inc.	 REPORT
	

Work Order A A4-10-035

Received: 10/18/94
	

Results by Sample

SAMPLE ID
	

FRACTION OLA	 TEST CODE WCCLPL NAME Anions & Wet (hem.

Date & Time Collected 10/14/94 09:32:00 	 Category

ANIONS AND WET CHEMISTRY - LIQUIDS

ANALYSIS	 METHOD	 RESULT	 UNITS	 LIMIT

Chloride 300.0 9.9 mg/L 2.0

Fluoride 300.0 0.1 mg/L 0.1

Phosphate 300.0 <0.4 mg/L 0.4

Sulfate 300.0 20 mg/L 10

Nitrite Nitrogen 300.0 c0.1 mg/L 0.1

FORM I

e (ECG

M

uR

(kk

1^ /-27 -Q5
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TMA Inc.	 REPORT
	

Mork Order 9 A4-10-035

Received- 10/18/94
	

Results by Sample

SAMPLE ID
	

FRACTION O1D	 TEST CODE WCCLPL NAME Anions & Wet Chan.

Date & Time Collected 10114/94 09-32-00 	 Category

ANIONS AND WET CHEMISTRY -

ANALYSIS	 METHOD	 RESULT

LIQUIDS

UNITS	 LIMIT

Alkalinity 310.1 106 mg/L 2

FORM I

aja



TMA Inc.	 REPORT	 Mork Order 11 A4-10-0.35
Received: 10/18/94	 Results by Sample

SAMPLE ID FRACTION 01P	 TEST CODE WCCa.PL NAME Anions 6 Met Chem.

Dace 6 Time Coi-ected 10/14/94 09:32:00 	 Category

ANIONS AND WET CHEMISTRY - LIQUIDS

ANALYSIS	 METHOD	 RESULT	 UNIT S 	LIMIT

Tot.	 Dissolved Solids 160.1	 256 mg/L 5

FORM	
^/e r l ^? CQ ^` L ^-qS

Oil



TMA Inc.	 REPORT
	

Work Order # A4-10-044
Received: 10/24/94
	

Results by Sample

SAMPLE ID BOD4NG	 FRACTION OLA	 TEST CODE WCCLPI, NAME Anions 6 Wet Chem.
Date 6 Time Collected 10/19/94 08:47:00	 Category

ANIONS AND WET CHEMISTRY - LIQUIDS

ANALYSIS	 METHOD	 RESULT	 UNITS	 LIMIT

Chloride 300.0 20.0 mg/L 4.0

Fluoride 300.0 0.5 mg/L 0.1

Phosphate 300.0 <0.4 mg/L 0.4

Sulfate 300.0 108 mg/L 20

Nitrite Nitrogen 300.0 <0.1 mg/L 0.1

FORM I

M

UR

uR

XI-2 ^-9s

rl 12



TKA Inc.	 REPORT	 Work Order # A4-10-044
Received: 10/24/94	 Results by Sample

SAMPLE ID DOD4N6	 FRACTION O1D	 TEST CODE WCC.PL '.A.ME Anions & Wet Chem.

Date & Time Collected 10/19/94 08:47:00	 Category

ANIONS AND WET CHEMISTRY -

ANALYSIS	 METHOD	 RESULT

LIQUIDS

UNITS	 '.IMIT

Alkalinity 310.1 114 mg/L

FORM I

013



TMA Inc-	 REPORT
	

Work Order # A4-10-044
Received: 10/24/94
	

Results by Sample

SAMPLE ID
	

FRACTION 01P	 TEST CODE WCCLPL NAME Anions 6 Wet Chem
Date 6 Tire Callected 101 19/94 08.47:00	 Category

ANIONS AND WET 7HEMISTRY - LIQUIDS

ANALYSIS	 METHOD	 RESULT	 UNITS LIMIT

Tot.	 Dissolved Solids 160.1	 427 mg/L S

FORM I	 ^-

^^''r ^ } `ed	 I - z 1-^s
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TMA Inc.	 REPORT	 Work Order q	 - -
Received: 10/24/94	 Results by Sartple

SAMPLE ID 001D1PO	 FRACTION 03A	 TEST CODE WCCLPL NAME Anions 6 Wet (Seem.
Date 6 Time Collected 10/21/94 09:20:00 	 CaCegory

ANIONS AND WET CHEMISTRY - LIQUIDS

ANALYSIS	 METHOD	 RESULT	 UNITS	 LIMIT

Chloride 300.0 19.3 mg/L 2.0

Fluoride 300.0 0.3 mg/L O.i

Phosphate 300.0 <0.4 mg/L 0.4

Sulfate 300.0 176 mg/L 10

Nitrite Nitrogen 300.0 <0.1 mg/L 0.1

M

uR

t,c R

FORM I	 \'	 r
1l2^' rieC^	 f-27-Ci5
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-444161{
TMA Inc.	 REPORT	 Work Order 0 A4-10-044

Received: 10/24/94	 Results by Sample

SAMPLE ID BOD4PO	 FRACTION 03B	 TEST CODE W0=L NAME Anions 6 Wet Chem.

Date 4 Time Collected 10/21/94 09:20:00 	 Category

ANIONS AND WET CHEMISTRY -

ANALYSIS	 METHOD	 RESULT

LIQUIDS

UNITS	 LIMIT

Alkalinity 310.1 100 4 2

FORM I

916



TMA Ino.	 REPORT	 Work Order 0 A4-10-044
Received: 10/24/94	 Results by Sample

SAMPLE ID B0Q4P0	 FRACTION 03C	 TEST COUE WCCLPL GAME Anions 6 Wet Chem.
Crate s "rime Collected 10/21/94 09"20:00	 Category

ANIONS :-:D

ANALYSIS

WET CHEMISTRY -

METHOD	 RESULT

LIQUIDS

UNITS	 LIMIT

Tot.	 Dissolved Solids 160.1 666 mg/L

FORM I	

1p_

^	
^--

VfICeCk	 1-27 q5
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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GENERAL CHEMISTRY RESULTS

CASE N0. 10.035

Sample #:

BOD4N2

CASE NARRATIVE

No problems were encountered during sample analysis.
All QC results were acceptable.

Maureen Parrish

019



^.n
S

ti
N

00Waadnyhousa Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUESTCompan y D... Tuw.:a..wA

anyt^ t•^• wn... Coa1«a rwrl..a. ta.
nq.q a.ba.1., t..na,p w..w. set N.

r• 200	 r s L-0

4vnd
auwb.. N..

	_//dS
wD.A.t JA.m.A
EMERY

SNDD.a T. oft .n...m Na. ^ g
5 -t7 -0OO1-1`l dtl"wwru 61 0 

N.. 140d13541(p
ro..ti4 l.mpM Hgra.M14...r1..

Ty	 at
C. IJn

Cw+.Y.rt.l
&1	 4 H..dE,q
[	 i0 L	 I Oo0e

TALf IC BALI• Df S RITZ FALS
Can 7. Ion- ITT AMIDE rMA/ a« n
1.	 sl) F of IA, 1. 16)

SAxt ANALYSEn aN 

C.

n L- I. 0 unA
FRED

s..,.L. w.	 ww•	 oo s..r.a lu . s...L.w

10 DUNS	 /O / / 097
o	 x

^^.....' J..1 ...
tXa./FN. u..-.. iKCtwl WITMCno"*

it: 1l1AL! -G,xy,b,K,rM,xn,il ,Al sl, AA MUL1 • Sa ( MILWLINFILTESED) aB Wo	 A.W Uv	 I-	 D..rrWr.,^.A P..	 D,-nyti
174r 12: GAOSS ALrMA/AEfA;WMA fWl•Ca • 17T,Co•60,IU-T06;hOJalL79/2A0, se t.a..+..

/yLcC	 //1f/1Y / -7411- /O/ - r/ Sr • 90,TOTAL WAMIW
131 )IETALS - Ca,xD.Ma,X , f.,xn, tl ,Al,Mi; AA NETALYLI .nlm(flLTESFD) it . 'W"

By	-	 Ow./h	 D.b/TLrop).v
C

W

CC

WME1 DATA DELIVEAAMLF • STAADALOK

o

DS

. n
- 0I	 S.U.x.16. J.hd OT	 D.a.RM.. T	 orlwl r

T
vn
l

- v.1P•
14Vr1.s.aW.t-A M	 D.erilr» x...n..a pI 	 D+.711r V

ww.x staay a 01.sow M	 D.1.frl..

c

m

a

I
a

0

C

0
I

E

r

r

O m

N
CD	 - m

bo60 ats it van	 .vv inw:w.n: 4Y1aNM C..MM ..Inv,•.rwr.r



GENERAL CHEMISTRY RESULTS

CASE N0. 10.044

Sample #s:

B004N6	 BOD4PO

CASE NARRATIVE

The relative percent difference between sample BOD4N6
and its duplicate analysis was 22.2%. The high RPD is
due to the very low Fluoride concentration relative to
the difference between the sample and the duplicate.

The holding time was exceeded for the analysis of pH.
Careful review of the QC analysis indicates that the
data is reliable.

No other problems were encountered during sample
analysis. All QC results were acceptable.

Maureen Parrish
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Westinghouse Hanford P•R• I ° f ICHAIN OF CUSTODYISAMPLE ANALYSIS REQUESTCompanyP	 Y D.t. Twn.nu.w
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U u^

Dar.UTC Cnnt.ct
PH BUTCHER

B
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S pecial Har,dllnp .red/or Storage

W	 0 <	 R
VcNuna

00 500ML 2501l 50DMI 1DO Om
TALS IC ALKALI • DS LP• GROSS RITIIM Tc-99 RETALS

(see S. IONS- ITT CTAXIDE LPNA/ (see S.
1.	 2 1) F,CI, BETA, I.	 61)

SAMPLE ANALYSIS SC4,W02 (see S.
FIL- 1.	 02I ILTER-

ERED ED

Sample No. M.tMe• Data S.mpled Thr 6.mpIW .F- F m ^'°+N,^.y[.	 ^' ,gyp ,36,',^,5 S

BO DyPo u I v'i1 V9d-o

Bo D /P/ 10 2 \ eF4 ^2 Jo

GNAW OF POSSESS40N SI9IV1F lnt Name• SPECIA L IN STRUCTIONS M.tn. •

II I: 	 METALS-Cs,Mp,Na , K,Fe,Mn,S1,A1, 9 1;	 AA METALS - Selmtun(UNFILTERED)
S2: CROSS ALPHA/BETA;CAMAA SCAN-G•137,Co-60,Ru-106;Pu238/239/260,

S
SE

•	 Son
•	 S.dlm.nt

F.Bnqul . hed By	 Dawn.
I D fS

R•	 III By	 Daf.Rl^Pn

NV,S-

iUa n. Sr-90,TOTAL URANIUM
93: METALS-C.,MR,N.,K,Fe,Mn,S1,AL,BI; 	 AA METALS-Sel ml m(FILTERED)

NOTE: DATA DELIVERABLE - STANDALONE

SO
IN

A
Dl

.	 Sand
IW

i
.

t
,

O^
.

er
Ao-
Dmm LI w•aid.

R. a. By	 D.[.m^.
0254
o-	 f/-(i

I

deed By	 D.Wn,,v

W^K.r	 I ^-	 S-R	 2.s

By	 O.alTl. .Md By	 Data/Tlm.

T •Tl.	
ew1 wip.

Relinquis hed By	 D.WTlma Rac.Md By	 Data JTlme L
V

-	 Llqud
V.g•tatico

x o,ne,

LABORATORY
R•cahMe 8, Th le D.t•litm.

SECTION

FINAL SAMPLE
Dapo..l Method DI.Po..d By	 Dat.7TNn.

DISPOSITION

^:,INIDUTION. Orq^no- Semp le 	Y.Ibw - S.mpler	 BC-8000-818 112,921
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C D E

p
PROJECT:	 ZC 0 - pP	 ouz DATA PACKAGE: RC,	 /J z — 20A A

VAL16ATOR: LAB: DATE:	 ' — 5

CAFE: SOG:

ANALYSES PERFORMED

Mi.,*AC q TOC q TOX q TPH 418.1 Oil end G,.n• /U4rrlmiry

• Arr m a q BOD/COD q Chloride q Chronr iur r,Vl q r', q NO,MO,

• SAW* TDS q TKN q Pho.ohve q q

q q q q q q

SAMPLES/MATRIX	 C)	 Z	 W p TE

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Yes CNo 
J 

N/A

Is a case narrative present? . . . . . . . . . . . . . . .Yes No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable?	 . . . . . . Yes	 No	 N/A

Comments:	 A %Airv1C	 /

Uza

^ZK j 10

10-28	 - I	 ID

YS _ <' Z$ ^Z$	 2^ <_28	 z i _<

rct,l(Ciwr ^PS^ qual ; yv^	 If as-&^4 -^+ecQP	 9	 — 4T^ c4e^.cts
OPA& Yexec+etf -P--r nC-v\-dLiT-+g(K96.

^j_z5=95	 n2
5



WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses?Yes 	 No	 N/A rJcTE Q

Are initial calibration results acceptable? . . . . . . . . . . Yes 	 No	 N/A

Was a calibration check performed for all applicable analyses? ^ No N/A

Are calibration check results acceptable? . . . . . . . . . . -Y s No	 N/A

Comments: C tJo t'vv (611 ( kevK Far A) Eck vide CAMLd^ ^,s nc4 J 4fMtAJ lirc c vex

av" t-C S awl IV ^ iS W4 A C{ Yv1QUJv\' o'w' V4 r f 1J a^_ 06, 0.S c`ny^"c a^

(e( cvef . s gone *^I_ F^fVoq I; ,c n^icY aP^I Frt.

4. BLANKS

Were laboratory blanks analyzed? 	 . . . . . . . . . . . . . . . Yes	 No	 N/A

Are laboratory blank results acceptable? . . . . . . . . . 	 es	 No	 N/A

Were field/trip blanks analyzed? 	 . . . . . . . . . . . . . . . Yes	 No	 N/A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes 	 No	 N/A

Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency?

Are spike recoveries acceptable? . . . . . . . . . . .

Were LCS analyses performed at the required frequency?

Are LCS recoveries acceptable? . . . . . . . . . . . .

Comments-

*	 .	 .	

es'

	 No N/A

.	 .	 .	 Yes	 No N/A

.	 .	 .	 Yes	 No N/A

.	 Yes	 No N/A

6. PRECISION

Were laboratory duplicate samples analyzed

	

at the required frequency? . . . . . . . . . . . . .No 	 N/A
Are laboratory duplicate sample RPD values acceptable? . . . . es 	 No	 N/A

Are field duplicate RPD values acceptable? . . . . . . . . . . Yes 	 No

Are field split RPD values acceptable? . . . .W7E7A . . . . Yes	 No

Stet

A-24	 fl 2 6



WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

7. ANALYTE QUANTITATION

Was analyte quantitation performed properly? . . . . . . . 	 Yes i No	 N/A

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all	 requested analyses?	 .	 .	 . .	 .	 Yes ,	 No N/A

Are results supported	 in the	 raw data?	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 Yes_, No N/A

Are results calculated	 properly?	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .Yes	 No N/A

Do results meet the	 CRDLs?	 .	 .	 .	 .	 ^.	 .	 .	 .	 . .	 .	 .	 .	 Yes	 No N/A

Comments:

A-25	
n ? 7



2/22/95
	

Data Validati on Check List

for Project 200-BP-5

MEIS Saep 1 Client Master DP DP Sequence Y y	 T y y

Number	 I

---------- 1
Sample Number

-------------------
I	 File Number

I ----------------
1	 Number	 I

I ------------ I ---------------
Laboratory INI	 VOA

1-1--------
IMI SENI VOA IMI PEST/PCB

1-1-----.-.	 1 - 1 --------

INI WETCHEM

1-I--------
INI METALS	 I	 COMMENTS

1 - 1 --------	 I -----------

y	 Date OSM

INI RADCNEM IRcvd DP I

BOD4N2	 I	
'Olfo-t

IBOD4 112	 I I TMA/MMCAL	 INI

--------------•------•-----••__-------------- --..._------•------------------ ---
BOD4N3	 f	 ' „` I IB004M2	 1 I TMII/NORGL	 INI

BOD4N6	 1 16o04M2	 1 I TMA/MORGL	 f oi l

I M I	 INI	 IY111/21/94 IT111/21/94 110/18/94 - SAF- 1YI12/19/94 112/19/941

3%-036
1111__ ___________ ________________ ___________ __________

I N I	 INI	 INI	 ITI11/21/94 110/18/94 - SAF- INI 	 111/21/941

894-036

_________ ___________ __ _____________ ___________ ______

I N I	 IMI	 IYI11/25/94 17111/25/94 110/24/94 - SAF- 1YI12/19/94 112/19/941

B94-036
----------------------------------- ----------- ----------- -----------_ 1111___ ___________ ___________ __ ___________ _

1	 IBOD4M2	

_	 _	 111.25.941
BOD4N7 I	 I TNA/MORGL	 INI	 INI	 INI	 INI	 IT 111/25/94 110/24/94 - SAF- INI 	 111/25/941

4cvp	 894-036

BODOO	 I
	

IBOD4N2	 I

-----------------

BOD4P1	 I	 A
	

IBOD4112	 1

--------------------- 
----------- ----------- ----------- --------°- ----------- ---------------- ----------- --- -

---_--
1 TMA/MORGL	 IMI	 INI	 INI	 IYI11/25/94 IT111/25/% 110/25/94 - SAF- 1YI12/19/% 112/19/941

894-036

--------------------- ----------- ----------- ----------- ----------- ----------- ---------------- ------ -
----

I TMA/NORGL	 INI	 INI	 INI	 INI	 ITI11/25/% 110/25/94 - SAF- INI	 111/25/%)

694-036

BOD40	 I
	

IBOD4O9	 I

	
I TMA/NORGL	 INI	 INI	 INI

	

INI	 INI	 110/15/94 - SAF- IYI11/21/94 111/21/941

894-037

---•------- ---------------- ----------- ----------

I MANTERRA	 INI	 INI	 INI	 ITI12/05/94 ITI12/05/94 110/14/94 - SAF- IY112/01/94 112/05/941

894-036
............................. ........... ........... ........... ........... ........... ................ ........... ..........

I	 I OININTERRA	 INI	 INI	 INI	 INI	 I T I12/05/94 110/14/94 - SAF- INI	 112/05/941

894-036

'-'-•----"-"'•""""•""----'•"""' .............'-•----'••-'--------- ........... ........... _...'•---_. ........... ........... ................ ........... ..........
800462	 1	 1Y0250	 1	 I OOANTERRA	 I N I	 INI	 INI	 I TI12/05/94 IY112/05/94 110/11/94 - SAF- IY112/01/94 112/05/941

894-036

•-""'•-"•"•••"'--'•"'------"'•"-----..'----...•-----..'------------- ----""--- ........... ........... ........... ........... ..........___... ........... ..........
BOD4G3	 1	 1NO250	 1	 1 WANTERRA	 INI	 INI	 INI	 INI	 ITI12/05/94 110/11/94 - SAF- INI	 112/05/941

894-036

Validati on Rcvd .2- Z2-q5

BOD4GO I VIA -{}^,U D 1NO250

."'----------------•- -----------------------_

BOD4G1	 I	 1WO250



2/22/95 Data Validation Check List

for Project 200-BP-5

NEIS Sang I Client	 Master DP DP Sequence T T Y T	 T Y	 Dote OSM
Number	 I

---------- I -------------------

Sample Number	 I	 File Huber

I ----------------

I	 Huber	 I	 Laboratory

I ------------ I ------------
INI	 VOA

---	 1-1------
INISEMI

--	
1-I----

VGA INIPEST

----	 1-I-- - -

/PCB IMI NETCMEM IMI METALS	 I	 COMMENTS

----	 1-1--------	 1-1--------	 I---------------

IMI RADCNEM IRM DP I

I.1--------	 I -------- I

900404	 I
---------------------------------------------------------

JUMO
----------------

I	 I QUANTERRA
---	 ---------

IMI
--	 --------

IMI

---	 -------

INI

----	 -----------	 -----------	 ----------------
1YI12/05/% ITI12/05/94 110/11/94 - SAF-

-----------	 ----------
1YI12/01/94 112/05/941

--------------------------------------------- ----------'------ --------------
B94-036

BOD4G5	 1 1WO250 1	 1 BIIANTERRA

-----------

INI

-----------

INI

--------

INI

--	 -----------	 -----------	 ----------------

INI	 ITI12/05/94 110/11/94 - SAF-
-----------	 ----------
INI	 112/05/941

--------------------------------------------- ---- --------
894-036

BOD4B2	 I INO250
-----------------

I	 I Ol1ANTERRA
--	 -----------

INI

--------

INI

---	 -------

INI

----	 -----------	 -----------	 ----------------
IYI12/05/94 IYI12/OS/94 110/11/94 - SAF-

-----------	 ----------
1YI12/01/94 112/05/941

............................................. ............................... 894-036

BOD4143	 I INBZ50 I	 I WANTERRA

...........
INI

...........
INI

...........
INI

...........................................................
INI	 ITI12/05/94 110/11/94 - SAF- INI	 112/05/941

-----------------------------------------------------------
894-036

BOD4119	 I 1NO250
----------------------

I	 I BIANTERRA
----

IMI
--	 -------

INI

----	 -------

INI

----	 -----------	 -----------	 ----------------
IY112Mf94 ITI12/05/94 110/12/94 - SAF-

 -----------	 ----------
1YI12/01/94 112/05/941

------------------------------------------------ ---------------------- ---
694-036

BOD4N9	 I 140250 I	 I BUANTERRA

---	 ---------

INI

--	 -------

INI

----	 --------

141

---	 -----------	 -----------	 ----------------

INI	 ITI12/05/94 110/12/94 - SAF-

-----------	 ----------

INI	 112/05/941

-------------------------------------------------- --------------------------
894-036

BOD4JO	 I 140250 I	 i BUANTERRA
---------

INI

--	 -------

INI

----	 --------

INI

---	 -----------	 -----------	 ----------------
ITI12/OS/% ITI12/05/% 110/13/94 - SAF-

-----------	 ----------
1YI12/01/94 112/05/941

------------------------------------------------- ---------------------------
894-036

BOD4J1	 I INO250 I	 I RIIANTERRA
---------

I N I

--	 -------

INI

----	 --------

INI

---	 -----------	 -----------	 ----------------

INI	 IYI17305/94 110/13/94 - SAF-
-----------	 ----------
INI	 112105/941

----------------------------------------------------------------------
894-036

BOD4J2	 I JUMO
----

I	 I BUANTERRA
--	 -----------

IMI
-------

INI

----	 --------

INI

---	 -----------	 -----------	 ----------------
I  112/05/94 ITI12/05/94 110/13/94 - SAF-

-----------	 ----------
1YI12/01/94 112/05/%1

---------------------------------------------- ------------------------ ------
894-036

BOD4J3	 1 IwzsO I	 I BIIANTERRA
-----------
IMI

--------

INI

---	 --------

INI

---	 -----------	 -----------	 ----------------

INI	 IYI12/05/94 110/13/94 - SAF-
-----------	 ----------
INI	 112/05/941

---------------------°...-----------....---- ...----..- ....---------- ...--
194-036

BOD4J8	 I 140250 I	 I BUARTERRA
--	 -----------

IMI

-----------

INI

--------

INI

---	 -----------	 -----------	 ----------------
ITI1Z/OS/% IYI1Z/05/94 110/14/94 - SAF-

-----------	 ----------

1YI12/01/94 112/051941

......-----°...------...-------------------- -----------------------------
B%-036

BOD4J9	 I 1Y0250 I	 I BUANTERRA
--	 -----------

INI

---------

INI

--	 -----------

INI

-----------	 -----------	 ----------------

INI	 IYI1Z/05/94 110/14/94 - SAF-

-----------	 ----------

INI	 112/05/941
894-036

Validation Rcvd a--2a-9s



2/22/95 Date Validetion Check List

for Project 200-BP-5

NEIS SaW I Client	 Nester DP OP Sequence T T T T T T	 Date OSM
Number	 I

---------- I -------------------
Sample Number	 I	 File NumberI ----------------

I	 Number	 I	 Laboratory

I ------------ I ---------------
INI	 VOA

1 - 1 --------

IMISENI VOA

1 - 1 --------

INIPEST/PCB

1 - 1 --------

INI 1ETCHE 4

1 - 1 --------

INI METALS	 I	 COMMENTS

1 - 1 --------	 I ---------------
INI RADCHEM IRcvd DP I

1 - 1 --------	 I -------- I

BOD4M4	 I

----------- _ ------------------------------------------------------

1WO250

_---------

I	 1 OUANTERRA

___________

INI

___________

INI

___________

INI

___________

IT I12/05/94

___________	 ________________

1 7 1 12/05/94 110/12/94 - SAF-

___________	 __________

ITIIZ/01/94 112/05/94 1

------------ "------------------------"--------- .."------_______ "'-------

B%-036

NOD4045	 I 1UO250 I	 I WANTERRA

-----------

INI

---"'-----

INI

-----------

IMI

-
	 ---------

IMI

-----------	 ----------------

IT 112/03/% 110/12/94 - SAF-

--------"'	 ----------

INI	 112/05/941

-------------"'------'...----"'----------- - ----------"'----------_._..___

894-036

BOD4M8	 I 190250 1	 1 OUANTERRA

----- - -----

INI

-----------

INI

-------- -
--

INI

-----------

IT 112101%

"'--------	 ----- -
----------

ITI12/05/% 110/12/94 - SAF-

-----"'---	 -- - -------

1x112/01/94 112/05/941

--------------------------- -
---___------__--- --'_---- ---------------- - - -----

B94-036

BOD4N9	 I 1110250 I	 I WANTERRA

-----------

IMI

------ -
----

INI

-----------

INI

-----------

INI

-----------	 ----------------

17112/05/94 110/12/94 - SAF-

-----------	 ----------

INI	 112/05/941

-------------------------------------------------- ----------------------- ---	 --------- --	 ----------- ----------- -----------
B%-036

-----------	 ---------------- -----------	 ----------

BOD400	 1 INO256 1	 1 WANTERRA IMI INI INI INI INI	 110/27/94 - SAF-
1T I12/12/94 112/12/941

---------------------------------------------- --------- ---''---_----------

894-037

BOD401	 I 1110258 1	 1 OUAMTERRA

--	 -----------

IMI

-----------

INI

-----------

INI

-----------

INI

-----------	 ----------------

IN[	 110/18/94 - SAF-

-----------
	 ----------

1YI12/12/94 112/12/941

...........-'--'...._"
.........................................'-'.._---...

894-037

BOD402	 I IMO258 I	 I WANTERRA

...........

1 11 1

._......__.

INI

...........

INI

...........

INI

...........................

INI	 110/18/94 - SAF-

...........	 ..........

IVI12/12/94 112/12/941

--------------------°_--------_----_--_-------- __--__-----_---------- ----

B94-037

000403	 1 IUO258 I	 I WANTERRA

-_	 -----------

IMI

-----------

INI

-----------

INI

-----------

INI

-----------	 ----------------

INI	 110/14/94 - SAF-

-----------	 -"''-----

I VIIZ/12/94 112/12/941

------ -
----------------------- -

-----_--------- -----_- _------.--------- ----__

B%-037

800404	 1 1 110258 1	 1 WANTERRA

---------

IMI

--	 -----------

INI

-----------

INI

-----------

INI

-----------	 ------- - - 	 .....

INI	 110/25/94 - SAF-

...........	 ..........

ITI1Z/ 12/94 112/12/941

-------- - -""------- - ------------"'-_- ----'.._._.._'----""---__-"""--
894-037

BOD405	 I 1110258 I	 I WANTERRA

"'---- - ---

IMI

-----------
INI

-----------

INI

"'-- - -----
INI

-----------	 -------"'------

INI	 110/24/94 - SAF-

----------- -""""-

ITI12/12/94 112/12/941

------------------------ -
----------_-------_ _-- _---------__------- - ------ -

B94-037

BOD406	 1 1NO258 I	 I OUANTERRA

--	 -----------

INI

-----------

INI

-----------

INI

-----------

INI

-----------	 ----------------

1NI	 110/14/94 - SAF-

-----------
	 -.--------

1YI12/12/94 112/12/941

_____________________________________ _______________ ________________
894-037 ^!

Validati on Revd	 a2 - .2n2 -95



2/22/95	 Date Validation Check List

for Project 200-BP-5

NEIS Sasp I	 Client	 Master DP DP Sequence Y Y Y T Y Y	 Date OSM
Nuber	 I	 Sample Number	 I	 file Number

---------- I ------------------- I ----------------
I	 Nuber	 I	 Laboratory

I ------------ I---------------
INI	 VOA

1-1--------
INISEMI VIDA

1-1--------
INIPEST/PCB

1-1-------.
INI NETCNEN INI METALS

1-1--------	 1-1--------
I	 COMMENTS

I---------------
INI RADCMEM IRevd DP I
1-1--------	 I -------- I

BOD407	 I	 1110258 I	 I RUANTERRA INI INI INI INI INI 110/14/94 - SAF- 1YI12/12/94 112/12/941

--------------------------------------...-.. ..----------------------------- -----------
B94-037

BOD408	 I	 JUO258 I	 1 OIOIIRERRA INI

-----------

INI

----------

INI

-----------

INI

----------

INI

----------------
110/14/94 - SAF-

---	 -------	 ----------
1YI12/12/94 112/12/941

-----------------------------------------------
'--------------------------

B94-037

BOD4R0	 I	 1WO258 I	 I Bl1ANTERRA
-----------

INI

-----------

INI

-----------

INI

-----------

INI

-----------

INI

----------------

110/18/94 - SAF-
-----------	 ----------
IYI12/12/94 112/12/941

--------------------------------------------- -------------------...---------
B94-037

BOD4R1	 I	 JUO2M I	 I Bl1ANTERRA
-----------

INI

----------

INI

-----------

1111

-----------
1111

-----------

INI

----------------
110/24/94 - SAF-

-----------	 ----------
1YI12/12/94 112/12/941

...--° .............°......-------------°........----.......----------- --. ------.---- ----------- ----------- ------- ----	 -----------
B94-037

---------------- -----------	 ----------

BOD4K6	 I	 1110260
	

I	 I BUANTERRA	 INI
	

INI	 1111	 IT112/05/94 IT112/05/94 110/19/94 - SAF- 1YI12/05/94 112/05/941

894-036
.................................... 	

----------------------------- --- 	----------- ----------- --------- I - ----------- ---------------- ----------- ...--.....
BOD4117	 I	 1110260

	
8l1ANTERRA	 INI
	

I N I	 INI	 INI	 IY112/05/94 110/19/94 - SAF- INI	 112/05/941
894-036

-------------------------------------- 	 ......................... ... ... 	
----------- ----------- ----------- ----------- ---------------- ----------- ----------

80D4,16	 1	 INO260
	

I	 I BUANTERRA	 INI
	

I N I	 INI	 IYI1v05/94 17112/05/94 110/18/94 - SAF- IYI12/05/94 112/05/941
B%-036

---------------------------------------------------- 	---------------- ----------- ----------- ----------- ----------- ----------- ---------------- ----------- ----------
BODW	 I	 INOZ6o	 I

	
I BUIINTERRA	 INI	 INI	 INI	 I11I	 ITI12/05/% 110/18/94 - SAF- INI 	 112/05/941

B%-036
---------------- ----------- ----------- ----------- ----------- ----------- ---------------- ----------- ----------

BOD4KO	 I
	

I BUANTERRA	 INI	 INI	 INI	 IYI12/05/94 IT112/05/94 110/19/94 - SAF- ITI12/05/94 112/05/941

894-036
---------------------------------------------------------------------------- ----------- ----------- ----------- ----------- ----------- ---------------- ----------- ----------
BOD4K1	 I	 1110260	 1	 1 OININTERRA	 INI	 INI	 INI	 INI	 ITI12/05/% 110/19/94 - SAF- INI	 112/05/941

B%-036
............................................................................ ........... ........... ........... ........... ........... .....................................

BOD4K4	 I	 INO260	 I	 I BUANTERRA	 INI	 INI	 INI	 IYI12/05/% ITI12/05/% I10/20/% - SAF- IYI12/05/94 112/05/941

B%-036

--------------- ----------- ---------- 1

Validation Rcvd a-.U-95



------------------------------------------------------ ----------- __-

1-0260	 1	 1 WANTERRA	 1101	 INI

---------------------------------------------- ----------- ----------
1-0260	 1	 1 011ANTERRA	 INI	 INI

---------------------------------------------- ----------- ----------

.....................

BOD411 1	 I	 ` ^ ,^

--------------/V--9-	 88.

BOD4N4	 I	 a „ /^

----------------------

IN I	 INI	 IYI12/05/94 110/20/94 - SAF- INI 	 112/05/941

B

894-036

- ----------- ----------- ----------- ---------------- ----------- ----------

I N I	 IY112/05/94 IYI12/05/% 110/17/94 - SAF- 1Y I12/05/94 112/05/941

894-036

- ----------- ----------- ----------- ---------------- ----------- ----------

Validation Rcvd a -.U7- 1 J^

2/22/95	 Data Validati on Check List

for Project 200-BP-5

HEIS Sang I	 Client	 Nester DP OP Sequence Y T Y Y	 Y Y Date OSN
Number	 I	 Sample Number	 I	 File Number

---..----- I ------------------- I ----------------
I	 Number	 I	 Laborato ry

I ------------ I ---------------
INI	 VOA

I-1--------
INISENI VOA

1-I--------
INIPEST/PCB

1-1--------
INI YETCHEN INI METALS 	 I	 COMMENTS

I-1--------	 1-I--------	 I ---------------
I N I RADCHEN

1-I--------
IRcvd DP I

I -------_I

BOD4FT.0	
I	 IYO2w I	 1 ouANTERRA INI INI INI INI	 IYI1Z/05/9410/20/94 - SAf •I NI	 I I12/O5/94 1

-------------------------------------------------

894-036

BOD4N8	 I	 IY0260

---------------------------

I	 1 0YANTERRA

-----------

INI

-----------

INI

-----------

INI

-----------	 -----------	 ----------------

IYI12/05/94 IYI12/05/94 110/19/94 - SAF-

-----------

IYI12/05/%

----------

112/05/941

------------------------------------- -
-.-...---------- -------.--- ----------

894-036

BOD4R9	 I	 1Y0260 I	 I oYANTERRA

-----------

INI

-----------

INI

-----------

INI

-----------	 ---------	 -	 ----------------

INI	 IYIi2/05/94 110/19/94 - SAF-

-----------

INI

----------

112/05/941

---------------------------------------------------------------------------- ------- ---- -------- -
--

B94-036

BOD4L0	 1	 INOZ60 I	 I WANTERRA INI INI

-----------

INI

-----------	 -----------	 ----------------

IYI12/05/94 IYI12/05/94 I 10/20/94 - $AF-
-----------

IYI12/05/%

-----...--

112/05/941

---------------------------------------------------------------------------

894-036

BOD4 1. 1	 I	 IYOM I	 I DYANTERRA INI INI

...................................................... .

INI INI	 ITI12/05/94 110/20/94 - SAF-

.....................................

INI 112/05/941

............................................................................
B94-036

BOD4 1.2	 I	 IY0260 I	 I WANTERRA

-----------

INI

-----------

INI

-----------

INI

-----------	 -----------	 ----------------

hI12/05/94 1YI12/05/94 110/20/94 - SAF-

I......--..

IY112/05/94

..........

112/05/941

------------------------------------------------ ----------------------------

894-036

BOD4L3	 I	 IY0260 I	 I Bl1ANTERRA

-----------

INI

-----------

INI

-----------

INI

-----------	 -----------	 ----------------

INI	 J Y J12/05/94 110/20/94 - SAF-

-----------

INI

----------

112/05/941

..............................°..•-.-.--°.....---..--
......--------------- ----- ------

894-036

BOD4L4	 I	 INO2D I	 I awITERRA INI

-----------

INI

-----------

INI

-----------	 -----------	 ----------------

IYI12/05/94 ITI12/05/94 110/20/94 - SAF-

-----------

1YI12/05/94

----------

112/05/941

11%-036
------------------------------------------------

B004LS	 I	 1Y0260	 I

BOD4M0 I "	 1Y0260	 I

---------- ----------- ----------- ----------- ---------------- ----------- ---------

101ANTERRA	 INI	 INI	 INI	 1 10 1	 ITI12/05/94 110/20/94 - SAF- INI	 112/05/941

894-036

---------------- ----------- ----------- ----------- ----------- ----------- ---------------- ----------- ----------

I OYANTERRA	 1101	 INI	 INI	 I  112/05/94 ITI12/05/94 110/20/94 - SAF- IVI12/OS/94 112/05/941

894-036



2/22/95 Data Validati on Check List

for Project 200-BP-S

HEIS Samp I Cli ent Master DP DP Sequence Y Y Y Y	 Y
Number	 I

---------- 1 -------------------

Sample Number I	 File Number
I ----------------

I	 Number	 I	 Laboratory
I ------------ 1 ---------------

1 9 1	 VDA

1 - 1 --------
[VISE"[
1 - 1 --------

VOA INIPEST/PCB INI NETCHER INI METALS 	 I	 COMMENTS

1 - 1 --------	 1 - 1 --------	 1 - 1 --------	 I ---------------

Y	 Date OSM

I N I RADCHEM IRcvd DP I

1 - 1 --------	 I -------- I

BOD4N5I IV0260 I	 I QUARTERRA INI INI INI INI	 IY112/05/94 I	 -10/17/94	 -SAF MINI	 112/05/941

2	 -----

------

____________________•.

------

2222__________
894-036

I
1 WANTERRA

___________

INI

_________

INI

__	 _________

INI

__	 ___________	 ___________	 ______________	 _

INI	 INI	 110/19/94 - SAF- IVI12/05/94 112/05/941

----------- ---------------------- --	 ----------- --------- --	 ---------
694-036

--	 -----------	 -----------	 ---------------- -----------	 ----------

BOD4HO	 1 IUM7 1	 1 WANTERRA INI INI INI 1YI12/12/94 IVI12/12/94 110/24/94 - SAF- JYJ12/12/94 112/12/941

.............................................................. ______________
B94-036

BOD4N1	 I .110267 011ANTERRA

-----------

INI

-----------

INI

-----------

INI

-----------	 _______	 ...	 ..............	 _	 2122_

INI	 IYi1Z/t2/94 110/24/94 - SAF-

___________	 __________ 

INI	 112/12/941

°2222----
	 --------------

894-036

BOD4K4	 I
-	

.___--____I__

140267 I_BOANTERRA

•--- -
------

INI

-----------

INI

-----------

INI

-----------

	 -----------

	 ----- -
--•--_	 •'-

1YI12/12/94 ITI12/12/94 110/21/94 - SAF- IYI12/12/94 112/12/941

.---'_----- -•---_
694-036

BOD4H5 I IH0267 1 WANTERRA INI INI

-----------

INI

___________	 ________	 __	 _	 ________________

F-INI	 IY112/12/94	 10/21/94 - SA1

2212 2212___	 _12_12-.__
N

I	 I	 112/12/941

'•---- ••-----	 ____. _____.._____	
------•----- --

894-036

BOD4K6	 I 1wu7

I	

I WANTERRA

----------•

IMI

°--'_---••

INI

-----•-----

INI

---------"

IY.12/ 12/94 JY J12/12/94 110/24/94 - SAF- IYI1 2/12/94 112/12/941

....................
B94-036

 INI INI INI

................

INI	 IYI12/12/94 110/24/94 - SAF-

..........

INI	 112/121941

.----• ------•''-- -

B94-036

BOD4L6	 1

--_	 _	 _______I___________

1WO267

-

WANTERRA
-.	 --••----••-

INI

--•''°--

INI

-_	 -----------

INI

-----------	 -----------

IYI12/12/94 IYI12/12/% 110/21/94 - SAF- IY.12/12/94 112/12/941

_--.__-•-_____ -_	 _ 2111 _
894.036

BOD4L7	 I 140267 i . o11ANTERRA IMI 1N I

-----------

IN 1

___________	 ___________	 2221___	 _

INI	 ITI1z/ 12/94 110/21/94 - SAF- INI	 112/12/941

---------- ---•-------••--- - -- 2221-.	 __---------- -_

894-036

BOD4L8	 I 140267	
I

I 'auANTERRA

-----------

INI

----•------

INI

---------

INI

--	 -----------	 -----------

IY112/12/% IYI12/12/94 110/25/94 - SAF- 1YI12/12/94 112/12/941

____________________ ______________________ _________ _•
894-036

----------- ----------- 2----------	 -----------	 ---------------- -----------	 ----------
1

Validation Rcvd a 1717 -^5
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Data Vaiidatf on Check List

for Project 200-BP-5

NEIS Sanp I Cli ent	 Raster DP OP Sequence T T T T T T Date OSM
Munber	 I

---------- I -------------------
Sample Number	 I	 File Number

I ----------------
I	 Nu

mb

er	 I	 Laboratory

I ------------ I ---------------
I M I	 VOA

1 - 1 --------

INISEMI VOA

1 - 1 --------

INIPEST/PCB

1 - 1 --------

IMI NETCNEN

1 - 1 --------

INI METALS	 I	 COMMENTS

1 - 1 --------	 I ---------------
INI RADCNEM

1 - 1 --------

1Rcvd DP I

I -------- I
BOD4L9	 I 140267 I	 I WANTERRA IMI INI INI IMI ITI12/1Z/94 110/25/94 - SAF- INI 112/12/941

---------------------------------------- --------------------- ----------- ----

894-036

B004Mq	 1 1NO267 I	 I WANTERRA

 -----------

INI

-----------

INI

-----------

IMI

--- - -------
ITI1Z/12/94

-----------	 ----------------

I TI12/12/% 110/26/94 - SAF-

-----------

IT 112/12/%

----------

112/12/941

----------------------------'---------------- ------- --- ---------------------

894-036

2OD4M1	 I 1 WO267 I	 I WANTERRA

 -----------

IMI

-- - --------
IMI

-----------

IMI

-----------

IMI

-----------	 -------- --------

IT 112/12/9410/26/94 - SAF-I

-----------

MINI

----------

112/12/941

_________________°_____--_-_--- - --_-------__ ____.______.____.______________
B%-036

BOD4M2	 I 1WO267 1	 1 WANTERRA

-----------

INI

-----------

INI

-----------

INI

-----------

IT I1Z/12/94

-----------	 ----------------

IT112/12/% 110/25/94 - SAF-

-----------

17112/12/94

----------

112/12/941

________________________________________________ ______________________
894-036

BOD4M	 I IWQ?A7

______

I	 I WANTERRA

___________

IMI

___________

IMI

___________

IMI

___________

IMI

___________	 ________________

ITI1Z/1Z/94 110/25/94 - SAF-

___________

IMI

__________

112/12/941

----------------------°__--_--____--____-__---

BOD4M8	 I	 \	 , n

------------/-----------------------------------

IUM7	 1

___---- _----------___-----___

1 OUANTERRA

----------

IMI

-_-

INI

BOD4M9	 I 1 WO267 	 I

------------ -------------------

I WANTERRA

-----------

IMI

---

INI

----------- ----------- ----------- ----------- ----------- ---------------- ----------- ----------
I M I	 IMI	 IMI	 ITI12/12/% IT112/12/% 110/25/94 - SAF- 17112/12/94 112/12/941

B%-036

----------- ----------- ----------- ----------- ----------- ---------------- ----------- ----------

I N I	 IMI	 INI	 IMI	 IT112/12/% 110/25/94 - SAF- IMI 	 112/12/941

B%-036
------ --------------------------------------------------------------------- ----------- ----------- ----------- ----------- ----------- --------------------------- ----------
BOD4P4	 I / 1^

	

100267	 I	 1 WANTERRA	 INI	 IMI	 INI	 IT112/12/% IYI12/1Z/94 110/21/94 - SAF- 1YI12/12/94 112/12/941

V̀	 894-036
---------------------------------------------------------------------------- ----------- ----------- ----------- ----------- ----------- ---------------- ----------- ----- -----
BOD4P5	 I 	 INO267	 1	 1 OIMANTERRA	 IMI	 IMI	 IMI	 IMI	 IYI12/1V% 110/21/94 - SAF- IMI 	 112/12/941

894-036

----------------'----------------------------------------------------------- ----------- ----------- ----------- ----------- ----------- ---------------- ----------- ----------

O
Validatf on Rcvd a^'^a-f5

V- ^
---------- -------------------------------------------------------------

BOD4P2	 1 

	

IND267	 I	 I WANTERRA

------------------------------------------------------------------------
8OD4P3	 I 

^ L
	

1UM7	 I	 I WANTERRA

894-036

----------- ----------- ----------- ---------------- ----------- ----------

I N I	 IT112/12/% ITI12/12/94 110/24/94 - SAF- 17112/12/94 112/12/941

894-036

----------- ----------- ----------- ---------------- ----------- ----------

IM I	 IMI	 (Y112/12/94 110/24/94 - SAF- IMI	 112/12/941

B94-036



2/22/95	 Data Validation Check List

for Project 200-8P-5

NEIS Samp I Client	 Rester DP DP Sequerce T T T T T T Date OSR
Number	 I

---------- I -------------------

Sampte Number	 I	 File Number

I ---------	 ------
I	 Number	 I	 Laboratory

I ------------ I---------------

INI	 VOA

1-1--------

INISEMI

1-1----
VOA INIPEST/PCB

----	 1-I--------
IMI fETCNEM

1-1--------
I N I METALS	 I	 COBENTS

1-1--------	 I ---------------

INI RADCNEM

1-1--------

IRcvd DP I

I -------- I

BOD4F8	 I 1WO272 I	 I BUANTERRA INI INI INI IT112/23/94 17112/23/94 110/27/94 - SAF- I7I12/Z2/94 112/23/941

--------------------------------------------

894-036

BOD4F9	 I 1110272

-------..__-------------- ------
1	 1 WUTERRA

-----------

1111

-----------

INI

-----------

INI

-----------

INI

-----------	 ----------------

IT112/23/94 110/27/94 - SAF-
-------- '-
INI

----------

112/23/941

--------------------------------------------------

B94-036

BOD4G6	 I 1WO272
--------------------------

I	 I WANTERRA
-----------

I N I

-------

1111
----	 -----------

1111
-----------

17112/23/94
-----------	 ----------------

17112/23/94 110/28/94 - SAF-
-----------

17112/22/94
----------

112/23/941

-------------------------------------_.-..... .---___.._..----____......
B94-036

BOD4G7	 1 1110272

-....

1	 1 BNNTERRA

._..	 ------

1111

---------

191

--	 -----------

101

-----------

1111
-----------	 ----------------

ITI12/231% 110/28/94 - SAF-
-----------

INI
-----...--
112/23/941

........................................................
B94-036

BOD4K2	 1 JUO272

.........................
1	 1 BOANTERRA

......

1111

...........

INI

...........
1111

...........
IT112/23/%

...........	 ................
IrI12/23/94 110/31/94 - SAF-

...........

17112/22194

..........

112/23/941

........................................................
894-036

BOD41(3	 I 1110272

...............................

I	 1 Ot1ANTERRA 1111

...........

1111

...........

1111

...........

1111

...........	 ................

17112/23/94 110/31/94 - SAF-

...........

INI

..........

112/Z3/94I

.................----_...-..-......__.__---_
B%-036

BOD4M6	 1 1110272

.......___---.........___...- ---

1	 1 DuANTERRA

-----------

1111

-----------

INI

-----------

1111

-----------

17112/23/94

-----------	 ----------------

ITI12/23/94 110/26/94 - SAF-

-----------

17112/22/94

----------

112/23/941

------------------------------------------------
894-036

BODW	 I 1110272
----------------------------

I	 I BWNTERRA
-----------

1111

---------

1111

--	 -----------

INI

-----------

1111

-----------	 ----------------
1TI12/23/% 110/26/94 - SAF-

-----------
INI

----------
112/23/941

894-036
..................	 -------------------------------------- ---
BOD4P6	 1
	

1WO272
	

Ol1ANTERRA	 INI

-------------------------------------- ---

BODOT	 1
	

1110272
	

I	 I DNINTERRA	 INI

--------------- --------------------------------
BOD4P8	 I	 JY0272	 I

.-------
BOD4P9	 I \	 1WO272	 1

I B1IAMTERRA	 INI

----------- ----------- ----------- ----------- ---------------- ----------- ----------

-111	 INI	 ITI1ZM/94 ITI12123/94 110/26/94 - SAF- I7I12/22/94 112/23/941

B%-036

--------- ----------- ----------- ---------------- ----------- ----------

1111	 1111	 1111	 ITI12/23/94 110/26/94 - SAF- INI	 112/23/941
B%-036

----------- ----------- ----------- ----------- I............... ----'------ ----'-'---

1111	 1111	 ITI1Z/23/94 ITI1Z/23/94 110/26/94 - SAF- 1TI12/22/94 112/23/941

B%-036
........... ..........

ITI1Z/23/94 110/26/94 - SAF- INI 	 112/23/941
B%-036

................................................

Validation Rcvd o2 -e2o2' S

---- ----------- ---
I RuANTERRA	 1111	 1111	 1111	 1111
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Data Validation Check List

for Pro) act 200-BP- 5

HEIS Sanp Cl lent Master DP DP Sequence Y Y Y Y	 Y Y Date OSM

Number

---------- I -------------------
Sampte Number File Number

I ----------------
Number	 I	 Laboratory

I ------------ I ---------------
I N I	 VDA
1.1--------

I N ISEMI VOA
1-1--------

I N PEST/PCB
1-1--------

I N I NETCHEM IN I METALS	 I
1-1--------	 1.1--------	 I

COMMENTS	 I N I RADCHEM
---------------	 1-1--------

jRcvd DP

I -------- I

Data Entry Complete: DPN , a )

DATATRACf,^

?-;31-

Validation Rcvd a	 °5
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1.0 INTRODUCTION

This report presents a summary of data validation results on groundwater samples collected
for the 200-BP-5 Round 2 Groundwater Sampling task.

The analyses performed for this project consisted of:

• Metals,
• General Chemistry; and
• Radiochemistry

The laboratories conducting the analyses were Quanterra Environmental Services and
Thermo Analytics.

As required by the contract and the WHC statement of work (WHC 1994), data validation
was conducted using the Westinghouse data validation procedures for chemical and radiochemical
analyses (WHC 1993a and 1993b) sample results were validated to specific levels of validation as
described in the data validation procedures. Sample results were validated to levels A and D as
outlined in Table 1-1. At the completion of validation and verification of each data package, a data
validation summary was prepared and transmitted with the original documentation to Hanford
Analytical Services (HAS) for inclusion in the project QA record. Table 1-1 provides information
concerning the data packages which were validated and verified. Tables 1-2 and 1-3 provide a
summary and explanation of all qualifiers applied as a result of inorganic and radiochemical
validation, respectively.

Five sections, including this introduction, comprise this report. Sections 2.0 through 4.0
provide summaries of the validation by analytical fraction. Section 5.0 provides a list of references
used to prepare this report and Appendixes A through F to this report include validated data
summary and field quality control (QC) result tables.

1.1 CHEMICAL ANALYSES

Chemical analysis data consisted of:

• A total of 78 water samples analyzed for selected target analyte list (TAL) metals,
bismuth and silicon using CLP methodology.

• A total of 39 water samples analyzed for general chemistry parameters using EPA
methodology.

The chemical data and associated QC has been reviewed and validated to verify that
reported sample results are acceptable for decision making purposes.
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1.2 RADIOCHEMICAL ANALYSES

The radiochemical data consisted of:

• A total of 52 water samples analyzed for radiochemical parameters using
Westinghouse approved radiochemical procedures.

The radiochemical data and associated QC has been reviewed and validated to verify that
reported sample results are acceptable for decision making purposes.

1.3 WESTINGHOUSE HANFORD GUIDANCE USED

Data validation was conducted using Westinghouse data validation procedures (WHC 1993a
and 1993b).

1.4

There were major deficiencies during the validation of the general chemistry analyses
resulting in qualification of sample results as unusable (UR).

There were several minor deficiencies identified during validation in which sample results
were qualified as estimated (J, BJ, UJ).

This report summarizes all the deficiencies identified during validation and the qualification
applied.

1.5 SAMPLES AND ANALYSES VALIDATED

Table 1-1 provides a cross-reference list of all samples validated including data package
tracking numbers, sample numbers, sample dates, site and sample locations, sample type,
validation level and analyses performed.
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Table 1-1. List of Samples Validated 200-BP-5 Round 2 Groundwater.

SAMPLE
NUMBER

SAMPLE DATE SAMPLE
TYPE

COMMENTS PACKAGER) LOCATION VALIDATION
LEVEL

M C R

BOD4N2 14.Oct-94 WATER SPLIT B0D4N7,TMA 299-E33.12 D X X X

BOD4N3 14.Oct-94 WATER SPLIT B0D4N2-TMA 299-E33.12 D X

B0D4N6• 19.0ct-94 WATER SPLIT BOD4N2,TMA 699.53-55C D X X X

BOD4N7• 19.Oct-94 WATER SPLIT BOD4N2-TMA 699.53-SSC D X

BOD4P0 21.Od-94 WATER SPLIT B0D4N2-TMA 699.52.54 ID X x X

B004PI 21.Od-94 WATER SPLIT B0D4N2-TMA 699.52-1 D X

BOD4Q9• 13.Oct-% WATER SPLIT B0D4Q9-TMA 299-F34.2 D X

BOD4G0 14.Oct-94 WATER W0250-QES 299-E33.12 A X X X

BOD4GI 144)d-94 WATER W0250-QES 299.633.12 A X

BOD4G2 10.Od-94 WATER WO750-QE5 2WE33.13 A X x X

BOD4G3 10-W-94 WATER W0250-QES 299-F33-13 A X

BOD4G4 10.Od-94 WATER WM50-QES 299-P3314 A X x X

BOD4GS 10.Od-94 WATER W0254QES 299-03.14 A X

BOD4H2 10.Od-94 WATER W0750-QPS 299-P33.38 A x x x
BOD4H3 10-Oct-94 WATER WM50-QES 299-P3338 A X

BOD4H8 11.Od-94 WATER W0750-QPS 699-47.50 A x X X

BOD4H9 II-Oct-94 WATER W0750-QES 699.47.50 A X

BOD4J0 12.Od-% WATER W0250-QES 6"-47-W A X x X

BODQI 12.Od-% WATER W0250-QES 699.47.60 A X

BOD4J2 12.Od-% WATER W0ZWQE5 699-48.50 A X I x Ix
BOD4J3 12.Oct-94 WATER WM50-QES 699-48.50 A X

BODQ8 13.Od-94 WATER W0250-QPS 6"49-57A A X X x
BODQ9 13.Od-% WATER W0250-QES 69949.57A A x
BOD4M4 11-Oct-94 WATER WO250-QES 699.59-58 A X x X

BOD4M5 II.Oct-% WATER W0250.QES 699.59-8 A X

B0D4M8 11-Oct-% WATER W0750-QES 69960b0 A X X X

BOD4M9 11.Oct-% WATER WMSO-QES 699-60.60 A x
BOD4Q0 26.Od-% WATER WOMS&QES 299.632-2 D X

B0D4Q1 17.Od-% WATER W025&QPS 299-F33.78 D X

BOD4Q2• 17-Od-94 WATER W0258-QFS 299-F3329 D X

BOD4Q3 14.Od-94 WATER WO258-QES 299.E33.30 D x
BOD4Q4 23.0d-% WATER W02S&QFS 299-F33.34 D x
BOD4Q5 • 21.Od-94 WATER W0 S&QFS 299-F33.35 D Ix
B0D4Q6 13.Od-% WATER W0258-QES 299-P34.2 D X

BOD4Q7 14-Oct-% WATER W0755-QPS 299-E34-5 D X

BOD4Q8 13.Oct-% WATER DUP WMWQES 299-F34.2 D x
BOD4R0 17-Oct-94 WATER FIELD

BLANK
W0 S&QPS 299-E3329 D X

BOD4R1 21.Od-% WATER EQUIP
BLANK

W025&QES 299-E3335 D X

BOD4116• 18-Oct-% WATER W0260-QES 299-E33-10 D X X X
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Table 1-1. List of Samples Validated 200-BP-5 Round 2 Groundwater. (Cont.)

SAMPLE
NUMBER

SAMPLE DATE SAMPLE
TYPE	 I

COMMENTS PACKAGE ID LOCATION VALIDATION
LEVEL

M C R

BOD4H7 18.Oct-% WATER WM60-QES 299-F3340 D K

BOD4J6 17-Oct-% WATER W0060-QES 69949.55B D X X X

BOD4J7 17.Oct-% WATER W0260-QES 69949.55B D X

BOD4KO 18-Oct-% WATER W0260-QES 699-49.57B D X X X

BOD4K3• 18.Oct-% WATER W0260-QES 699.49378	 ID X

BOD4K4 19.Oct-% WATER W0260-QES 699.%53B D X X X

BODW 19.Oct-% WATER WM60-QES 699.5063B D %

BOD4K8 13.Ocb% WATER WO?60-QES 699.52-57 D X X X

BOD4K9 18.Oct-% WATER W0260-QES 699-52.57 D X

BOD41.0 19.Oct-% WATER W0260-QES 699.5355A D X X K

BOD41.1 19-0ct-% WATER W0760•QES 699.53-55A D X

BOD4L2 19.Oct-% WATER W0260-QES 699.53.558 ID X X X

BOD4L3 19.Oct-94 WATER W0260-QES 699.53.55B D X

BOD41A' 19.Oct-94 WATER WO260-QES 699-53-550 D X X X

BOD4L5 19.Od-% WATER W0260-QES 699.53.550 D X

BOD4N0 19.Oct-% WATER DUPLICATE W0160-QFS 699.53550 D X X %

BOD4N1 19-Oct-94 WATER DUPLICATE W0260•QES 699.53550 D X

BOD4N4 14.Oct-% WATER DUPLICATE W0260-QES 299-F3312 D X X X

BOD4N5• 14Od-% WATER DUPLICATE WM60-QES 299-P3312 D %

BOD4R3 18-0ct-94 WATER WM60-QES 2996E7&7 D X

BOD4H0 21.Oct-% WATER W0267-QES 299-E3326 D X X X

BOD4H1 21.Oct-% WATER WM67-QES 299-F3326 D X

BOD4H4• 20.Oc1-94 WATER W0267-QES 299-E3339 D X X X

BOD4HS 20.Oct-% WATER W0267-QES 299-P3339 D %

BOD4K6 21.Oct-% WATER W0267-QES 699.52-54 D X X x
BODW 21.Oct-% WATER W0267-QES 699.52-54 D X

BOD416 24D.Oct-% WATER W0267-QES 699.5457 D X X X

BOD4L7 20.Oct-% WATER W0267-QES 699.5457 D X

BOD4L8 24Oct-% WATER W0267-QES 699-55.55 D X X x
BOD4L9• 24-Oct-% WATER W0267-QES 699.5555 ID X

BOD4M0 25.Oct-% WATER W0267-QES 699.55.57 D X X X

BOD4M1 25.Oet-% WATER W0267-QES 699.55.57 D X

BOD4M2• 23-Od-% WATER W0267-QES 699.57.59 D X X X

BOD4M3 23.Oct-94 WATER WO267-QES 699.57.59 D X

BOD4N8 21-Oct-% WATER DUPLICATE WM67-QES 699-52.54 D X X X

BOD4N9 21.Ocb% WATER DUPLICATE W0267-QES 699.52.54 D X

BOD4P2 24.Oct-% WATER FIELD
BLANK

W0267-QES 699.55-55 D X X X

BOD4P3• 24-Oct-% WATER FIELD
BLANK

W0267-QES 6995555 D X

BOD4P4 20-Oct-% WATER FIELD
BLANK

W0267-QES 699-5457 D X X X
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Table 1-1. List of Samples Validated 200-BP-5 Round 2 Groundwater. (Cont.)

SAMPLE
NUMBER

SAMPLE DATE SAMPLE
TYPE

COMMENTS PACKAGER) LOCATION VALIDATION
LEVEL

M C R

BO134P5 20.Oct-94 WATER FIELD
BLANK

W0267-QES 699.54-57 D X

BOD4F8 26.Oct-94 WATER WM72-QES 299-E33-7 D X X Ix

BOD4P9 26-Oct-% WATER W0 72-QES 299-E33-7 D X

M134G6• I	 27-Oct-94 WATER W0272rQES IWE33.15 D X X X

BOD4G7 27-Oct-% WATER W0272-QES 299-E33.15 D X

BOD4K2 28.Oct-94 WATER W027LQPS 699.50.53A D X X X

BDD4K3 28.Oct-94 WATER WO 72rQE5 699.50.53A D X

BO134M6 ZS-Oct-94 WATER W0272-QES 69960.57 D X X X

BOD4M7• 25.Oct-94 WATER W0272-QES 699-60.57 D X

BOD4P6• 25-Oct-94 WATER EQUIP
BLANK

WO272-QES 6446637 D X X X

BOD4P7 25-Oct-% WATER EQUIP
BLANK

W0272-QES 6996657 D X

BOD4P8 25-Oct-94 WATER EQUIP
BLANK

W0272-QES 6996457 D X X X

BOD4P9 25-Oct-94 WATER EQUIP
BLANK

W0272-QES 69960.57 D X

*Indicates sample results which ware 100% validated.
M - metals
C - general chemistry
R - radiochemistry
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Table 1-2. Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported is less
than the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). The associated data should be considered usable for decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration reported is
the sample detection limit corrected for aliquot size, dilution and percent solids (in the case
of solid matrices) by the laboratory. The associated data should be considered usable for
decision making purposes.

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality control
deficiency identified during data validation the concentration may not accurately reflect the
sample detection limit. The associated data have been qualified as estimated but should be
considered usable for decision making purposes.

III - Indicates the constituent was analyzed for and detected at a concentration less than the
contract required detection limit (CRDL) but greater than the instrument detection limit
(IDL). Due to a minor quality control deficiency identified during data validation the
associated data have been qualified as estimated, but should be considered usable for
decision making purposes.

J -	 Indicates the constituent was analyzed for and detected. Due to a minor quality control
deficiency identified during data validation the associated data have been qualified as
estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality control
deficiency identified during data validation, the associated data have been qualified as
unusable for decision making purposes.

R -	 Indicates the constituent was analyzed for and detected. Due to a major quality control
deficiency identified during data validation, the associated data have been qualified as
unusable for decision making purposes.
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Table 1-3. Glossary of Radiochemistry Data Reporting Qualifiers.

U - Indicates the constituent was analyzed for, but was not detected at a concentration above the
minimum detectable activity (MDA). The concentration reported is the MDA corrected for
sample aliquot size, dilution factors and percent solids (in the case of solid matrices) by the
laboratory. The associated data should be considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and was not detected at a concentration above the
MDA. Due to a quality control deficiency identified during data validation, the
concentration reported may not accurately reflect the sample MDA. The associated data
should be considered usable for decision making purposes.

J -	 Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as estimated due to a quality control deficiency identified during data validation.
The associated data should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data validation.
The associated data should be considered unusable for decision making purposes.

R -	 Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data validation.
The associated data should be considered unusable for decision making purposes.
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2.0 METALS DATA VALIDATION SUMMARY

2.1 SUMMARY

This section presents a summary of the metals data validation results and review in
accordance with the WHC Statement of Work (WHC 1994), validation procedures (WHC 1993a)
and 200-BP-5 Sampling and Analysis Plan (DOE/RL 88-32). Table 1-1 shows the data package
identification, sample identification, sample collection date, location, sample type and analysis
performed. Appendix A provides a tabular summary of all validated data and Appendix B provides
a summary of the field QC data.

2.1.1 Sample Delivery Groups

Sample results from five metals data packages are included in this report:

Data Package ID No. of Samples

BOD4N2-TMA 6

W0267-QES 20

W0272-QES 12

W02SO-QES 20

W0260-QES 20

2.1.2 All Samples Validated

Samples and analytical results contained in the data packages listed above were validated to
levels A and D as indicated in Table 1-1, in accordance with the validation procedures.

2.1.3 Westinghouse Hanford Validation Guidance Used

Data validation was performed in accordance with Data Validation Procedures for Chemical
Analyses (WHC 1993a).

2.1.4 Data Quality Objectives

This section provides a summary of the data in terms of defined laboratory performance
criteria and project-specific data quality objectives to assure the data is acceptable for use in the
200-BP-5 Round 2 Groundwater Sampling task.

• Precision. Laboratory duplicate relative percent difference (RPD) results were
acceptable with the exception of iron (see Section 2.5.1).
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Serial dilution percent difference (%D) results were acceptable with the exception of
potassium and magnesium (see Section 2.5.2).

Field split sample RPDs were acceptable with the exception of cyanide (see Section
2.5.4).

Field duplicate sample RPDs were acceptable for all sample sets collected.

Aocuracy. Laboratory spike recoveries were acceptable with the exception of
selenium and silicon (see Section 2.4.1).

Analytical spike recoveries were acceptable with the exception of selenium (see
Section 2.6).

Laboratory control sample recoveries were acceptable with the exception of silicon
(see Section 2.4.2).

Representativeness. Field duplicate sample RPD values were acceptable for all
sample sets (see Section 2.5.3).

Completeness. Overall, 78 samples were validated for metals with 858 results
reported, all of which were deemed valid. This results in a completeness of 100
percent which meets the Sampling and Analysis Plan completeness objective of 90
percent.

Comparability. Samples were analyzed by similar methods and all results were
reported in common units facilitating comparison of the data.

2.1.5 Deficiencies Noted

There were no major deficiencies identified requiring qualifications of the data as unusable.
There were minor deficiencies identified resulting in qualification of the data as estimated, which
are explained in greater detail below.

2.2 ANALYTICAL METHOD

The following paragraphs summarize the method specific QC results for the metals analyses.
All samples were analyzed in accordance with CLP methodology for selected TAL metals, cyanide,
bismuth and silicon.

2.2.1 Initial and Continuing Calibration

Initial and continuing calibration requirements were met for all analyses in all data
packages.
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2.2.2 Blanks

Laboratory method blanks (initial and continuing calibration and preparation blanks) were
analyzed at the proper frequency and results were undetected with the exception of low
concentrations of target analytes as summarized in the following sections.

2.2.2.1 Calibration Blanks. The following is a summary of the analytes detected in the
calibration blanks at positive concentrations:

Data Package BOD4N2-TMA. Aluminum.

Data Package W0267-QES. Bismuth, cyanide, iron, magnesium, manganese and sodium.

Data Package W0272-QES. Cyanide, magnesium and manganese.

Data Package W0260-QFS. Iron, manganese and selenium.

The following is a summary of the analytes detected in the calibration blanks at negative
concentrations:

Data Package W0267-QES. Aluminum.

In accordance with validation requirements, sample results associated with the above
calibration blanks were qualified as follows:

• undetected (U) for detected results that are less than five times (5X) the highest associated
positive blank concentration.

• estimated (UJ for non-detects, J for sample results within two times (2X) the absolute
value of the associated blank) if associated with negative blank results.

2.2.2.2 Preparation Blanks. The following is a summary of the analytes detected in the
preparation blanks at positive concentrations:

Data Package BOD4N2-TMA. Iron, aluminum and selenium.

Data Package W0267-QES. Bismuth, iron and manganese.

Data Package W0272-QES. Aluminum, calcium, iron, magnesium, manganese and
sodium.

Data Package W0260-QES. Iron and manganese.

In accordance with validation requirements, sample results associated with the above
preparation blanks were qualified as follows:

undetected (U) for positive sample results less than 5X the highest blank
concentration if associated with a positive blank result > IDL but < CRDL.
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2.2.2.3 Equipment Blanks. Samples BOD4136, BOW7, BOD41`8 and BOD09 were identified as
equipment blanks with the following analytes and concentrations detected:

• BOW& calcium (153 ug/L), sodium (355 ug/L) and silicon (104 ug /L).

• B0D4P7: calcium (19600 ug/L), magnesium (5790 ug/L), manganese (46.1 ug/L),
sodium (42100 ug/L) and silicon (20100 ug/L).

• BOWS: iron (430 ug/L), manganese (3.6 ug/L) and silicon (81.2 ug/L).

• BOD41?9: iron (145 ug/L), silicon (63.7 ug/L) and bismuth (39.5 ug/L).

In accordance with the data validation procedures, qualification based on field QC was not
required.

2.2.2.4 Field Blanks. Samples BOD41`2, BOD41?3, BOD41`4 and 130D4P5 were identified as field
blanks with the following analytes and concentrations detected:

• 1301341`2: calcium (14900 ug/L), iron (244 ug/L), magnesium (3510 ug /L), sodium (1850
ug/L) and silicon (1330 ug/L).

• BOD4P3: calcium (11600 ug /L), iron (409 ug/L), magnesium (2730 ug/L), sodium (1470
ug/L) and silicon (1070 ug/L).

• BOD4134: calcium (2360 ug/L) and silicon (224 ug/L).

• BOD4P5: calcium (2190 ug/L) and silicon (270 ug/L).

In accordance with the data validation procedures, qualification based on field QC was not
required.

2.3 HOLDING TIMES

Holding time requirements were acceptable for all samples in all data packages.

2.4 ANALYTICAL ACCURACY

2.4.1 Spike Samples

Matrix spike percent recoveries (%R) were acceptable with the following exceptions:

Data Package BOD4N2-TMA. Silicon.

Data Packages W0267-QES, W0272-QES and W0260-QES. Selenium.

In accordance with the data validation procedures, matrix spike recoveries greater than
125% or less than 75% and greater than the IDL were qualified as estimated (I for detects), and
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recoveries greater than 30% and less than 75% and less than the IDL were qualified as estimated
(UJ for nondetects).

2.4.2 Laboratory Control Samples

All laboratory control sample percent recoveries were acceptable for all data packages with
the following exception:

Data Package BODW2411 A. Silicon.

In accordance with the data validation procedures, sodium results above the instrument detection
limit (IDL) were qualified as estimated (BJ).

2.5 ANALYTICAL PRECISION

2.5.1 Laboratory Duplicates

The laboratory duplicate relative percent differences were within the specified control limits
for all data packages with the following exceptions:

Data Package W0267-QES. Iron.

25.2 Serial Dilution

The serial dilution percent difference results were within the specified limit of 10% for
sample results greater than 50 times (50X) the instrument detection limit (IDL) with the exception
of the following:

Data Package W0267-QES. Magnesium.

Data Package BOD4N2-TMA. Potassium.

In accordance with the validation procedures, associated sample results were qualified as
estimated (J) for detects greater than 50X the IDL.

2.5.3 Fleld Duplicates

A total of six field duplicate sample sets were collected and Appendix B presents a summary
of the primary and duplicate sample results and the calculated RPD values. All RPD values were
acceptable.
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2.5.4 Field Splits

A total of six sample sets were collected and Appendix B presents a summary of the field
split sample results and the calculated RPD values. All RPD values were acceptable with the
following exceptions:

Split set 1101)4GO/130134N2. Cyanide.

In accordance with the data validation procedures, no qualification was required based on
field QC results.

2.6 GRAPMTE FURNACE PERFORMANCE

2.6.1 Analytical Spikes

Analytical spikes were performed to determine the accuracy of the quantitation of graphite
furnace results. All analytical spike recoveries were within the specified limits of 85% to 115%
with the exception of the following:

Data Package W0267-QES. Selenium, samples BOD4L6, BOD41-7, BOD4H4, BOD4H5,
BOW2 and BODWO.

Data Package W0272-QES. Selenium, samples BODW6, BOD4M7, BOD4137, BOW8,
BOD4179, BOD4G6 and BOD4G7.

Data Package W0260-QFS. Selenium, samples BOD06, BOD4J7, BOD41-16, BOD41-17,
BOD4KO, BOD4K1, BOD4K8, BOD4K9, BOD4K4 and BOD&O.

In accordance with data validation procedures, results were qualified as estimated (J for
detects).

2.7 SAMPLE RESULT QUANTITATION, VERIFICATION, AND REPORTED
DETECTION LIMITS

Sample detection limits were calculated properly and were consistent with method detection
limit requirements. All samples were verified and results for samples indicated with an asterisk(')
in Table 1-1 were recalculated and compared with the raw data and found acceptable.

For data package W0272-QES, equipment blank BOD4P7 and sample BOD4M7, a possibility
exists that the sample containers may have been mislabeled or mishandled in the laboratory due to
the comparison of the equipment blank with other blanks in the batch and the comparison of the
sample results with other sample results.



1

2.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

System performance was assessed by a review of the raw data with no indications of poor
performance noted.
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3.0 GENERAL CHEMISTRY ANALYSIS DATA VAL
ID

ATION SUMMARY

3.1 SUMMARY

This section presents a summary of the general chemistry data validation results and review
against the WHC Statement of Work (WHC 1994). Table 1-1 shows the data package
identification, sample identification, sample collection date, location and sample type. Appendix C
provides a summary of all validated data results and Appendix D provides a summa ry of the field
QC results.

3.1.1 Sample Delivery Groups

Sample results from five general chemistry data packages are included in this report:

Data Package ID No. of Samples

W0260-QES 10

W0250-QES 10

W0272-QES 6

W0267-QES 10

BOD4N2-TMA 3

3.1.2 All Samples Validated

Results for the data packages listed above were validated at the frequency specified in
Section 1.0 with data qualifiers assigned as specified in the validation procedures.

3.1.3 Westinghouse Hanford Validation Guidan ce Used

Data validation was performed in accordance with Da ta Validation Procedures for Chemical
Analyses (WHC 1993a).

3.1.4 Samples Analyzed

This section provides a summary of the data in terms of defined laboratory performance
criteria and project-specific data quality objectives to assure the da ta is acceptable for use in the
200-BP-5 Round 2 Groundwater Sampling task.

• Precision. All laboratory matrix spike/matrix spike duplic ate sample RPD results were
acceptable.

All field duplicate sample RPD results were acceptable.

3-1



BHI.00400
Rev. 00

All field split sample RPD results were acceptable with the exception of chloride (see
Section 3.5.3).

• Accuracy. All matrix spike were within specified control limits.

• Representativeness. All field duplicate RPD values were acceptable.

• Completeness. Overall, 39 water samples were validated for general chemistry with 286
results reported, 210 of which were deemed valid. This results in a completeness of 73%
which does not meet normal work plan QAPjP objectives of 90%.

• Comparability. Field split RPD values were acceptable with the exception of chloride
(see Section 3.5.3). All results were reported in common units (miligrams per liter,
mg/L) facilitating comparison of the data.

3.1.5 Deficiencies Noted

Major and minor deficiencies were identified requiring qualification of the data which are
explained in greater detail below.

3.2 ANALYTICAL METHOD

Performance of specific instrument quality assurance and quality control procedures,
including deficiencies noted during the quality assurance review, are discussed below.

3.2.1 Initial and Continuing Calibration

Initial and continuing calibration requirements were met for all analyses in all data
packages.

3.2.2 Blanks

Laboratory method blanks were analyzed at the proper frequency and results were reported
and verified as undetected for all general chemistry parameters.

3.2.2.2 Field Blanks. Samples BOD4P6, BOWS, BOD4P4, and BOD41`2 were identified as
equipment blanks with total dissolved solids were detected at 188, 21, 71, and 273 mg/L,
respectively.

In accordance with the data validation procedures, no qualification was required based on
field QC results.
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3.3 HOLDING TIMES

The holding times for general chemistry parameters was met for all samples with the
following exceptions:

Data Packages W0260-QES and W0250-QES. Nitrate, nitrite and phosphate.

Data Packages W0272 -QES, W0267-QES and BOWN2. Nitrite and phosphate.

In accordance with the validation requirements, undetected results associated with greatly
exceeded holding times were qualified as unusable (UR). Undetected results associated with
exceeded holding times were qualified as estimated (UJ) as were detected results associated with
grossly exceeded holding times (J).

3.4 ANALYTICAL ACCURACY

3.4.1 Matrix Spike and Matrix Spike Duplicates

The matrix spike percent recoveries were all within specified control limits.

3.5 ANALYTICAL PRECISION

3.5.1 Laboratory Duplicates

The laboratory duplicates relative percent differences were within the specified control limits
for all data packages.

3.5.2 Field Duplicates

A total of three field duplicate sets were collected and analyzed for general chemistry
parameters. Appendix B presents a summary of the primary and duplicate sample results and the
calculated RPD values. All RPD values were acceptable.

3.5.3 Field Splits

A total of three samples were identified as field splits and were analyzed for general
chemistry parameters. Appendix B presents a summary of the primary and field split sample
results and the calculated RPD values. All RPD values were acceptable with the following
exception:

Sample set B0D4G01B0D4N2: chloride.
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3.6 COMPOUND IDENTIFICATION

The compound identification and confirmation were acceptable for all validated samples.

3.7 SAMPLE RESULT QUANTITATION, VERIFICATION, AND REPORTED
DETECTION LIMITS

All sample results were verified and recalculated against the raw data and were acceptable.
Sample quantitation limits for all samples were calculated correctly and properly reported.

3.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

System performance was assessed by a review of the raw data. No indications of poor
performance were noted such as shifting baselines.
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4.0 RADIOCHEMISTRY DATA VALIDATION SUMMARY

4.1 SUMMARY

This section presents a summary of the radiochemistry data validation results and review
against the WHC Statement of Work (WHC 1994). Table 1-1 shows the data package
identification, sample identification, sample collection date, location and sample type. Appendix D
provides a summary of all validated data results and Appendix E provides a summary of the field
QC results.

4.1.1 Sample Delivery Groups

Sample results from seven radiochemistry data packages are included in this report:

Data Package ID No. of Samples

W0250-QES 10

W0258-QES 11

W0260-QES 11

W0267-QES 10

W0272-QES 6

BOD4N2-TMA 3

BOD4Q9-TMA 1

4.1.2 All Samples Validated

Results for the data packages listed above were validated at the frequency specified in
Section 1.0 with data qualifiers assigned as specified in the validation procedures.

4.1.3 Westinghouse Hanford Validation Guidance Used

Data validation was performed in accordance with Data Validation Procedures for
Radiochemical Analyses (WHC 1993b).

4.1.4 Samples Analyzed

This section provides a summary of the data in terms of defined laboratory performance
criteria and project-specific data quality objectives to assure the data is acceptable for use in the
200-BP-5 Round 2 Groundwater Sampling task.
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• Precision. Laboratory duplicate RPD results were acceptable for all data packages with
the exception of gross alpha and gross beta (see Section 4.4.1).

Field duplicate RPD results were acceptable all sample sets collected with the exception
of gross beta (see Section 4.4.2).

• Accuracy. Laboratory control sample (LCS) and matrix spike (MS) recoveries were
acceptable for all results with the exception of the MS for tritium (see Section 4.3.2).

• Representativeness. Field duplicate RPDs were acceptable with the exception of gross
alpha (see Section 4.4.2).

Field split sample RPDs were acceptable with the exception of gross beta, technetium-99,
total uranium (see Section 4.4.3).

• Completeness. A total of 52 samples were validated for radiochemistry parameters with
770 results reported. All results were deemed valid. This results in a completeness of
100% which meets normal work plan objectives of 90%.

• Comparability. All results were reported in common units (microgram per liter, ug/L
for total uranium, and pico-curie per liter, pCi/L for all other isotopes) facilitating
comparison of results.

4.1.5 Deficiencies Noted

Minor deficiencies were identified requiring qualification of the data which are explained in
greater detail below.

4.2 ANALYTICAL METHOD

The following paragraphs summarize the analytical requirements for the radiochemistry
analyses.

4.2.1 Instrument Calibration

Initial and continuing calibration requirements were met for all analyses in all data
packages.

4.2.2 Blanks

4.2.2.1 Method Blanks. Laboratory method blanks were analyzed at the proper frequency and
results were reported and verified as undetected for all analyses with the exception of the
following.

Data package W0267-QFS. Technetium-99.
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4.2.2.2 Field Blanks. Samples 130D4P4, BOD41`2, BOD4RO were identified as equipment blanks
and samples BOD4P6, BOD41`8 and B0D4R1 were identified as field blanks. All sample results
were acceptable with the following exceptions:

Sample B0D4P2: Technetium-99 (2.68 pCi/L) and total uranium (0.26 ug/L).

Sample B0D4P4: Total uranium (0.019 ug/L).

In accordance with the validation requirements, no qualification is required for field QC
samples.

4.2.3 Holding Times

Holding time requirements were met for all samples validated.

4.3 ANALYTICAL ACCURACY

4.3.1 Laboratory Control Samples

Laboratory control (blank spike) samples were analyzed at the required frequency and all
results were within control limits.

4.3.2 Matrix Spikes

Matrix spike samples were analyzed in addition to blank spikes and all results were within
control limits with the exception of the following.

Data Package W0267-QES. Tritium matrix spike analysis was not performed.

Data Package W0272-QES. Tritium matrix spike analysis was not performed.

In accordance with the validation requirements, sample results of data packages with no
matrix spike batch analysis were qualified as estimated (J/UJ).

4.3.3 Chemical Yield

The yield of carriers and tracers was acceptable for all analyses.

4.4 ANALYTICAL PRECISION

4.4.1 Laboratory Duplicates

Laboratory duplicate relative percent difference (RPD) values were acceptable with the
exception of the following:
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Data package BOD4N2-TMA. Gross alpha for samples BOD4N6, BOD4N2, and BOD4PO;
gross beta for sample BOD4PO.

In accordance with the validation requirements, samples results were qualified as estimated (J) for
the indicated analysis.

4.4.2 Field Duplicates

Four sets of field duplicates were collected and Appendix F presents a summary of the
primary and duplicate sample results and the calculated RPD values. All RPD results are
acceptable with the following exceptions:

Sample set BOD4K6/BOD4PO: gross beta.

In accordance with the validation requirements, qualification was not required.

4.4.3 Field Splits

Four sets of field splits were collected and Appendix F presents a summary of the primary
and duplicate sample results and the calculated RPD values. All RPD results were acceptable with
the following exceptions:

Sample sets BOD4K6/BOD4PO and BOD4L4BOD4N6: Gross beta, technetium-99 and total
uranium.

Sample set BOD4GOBOD4N2: Gross beta and total uranium.

In accordance with the validation requirements, qualification was not required.

4.5 SAMPLE RESULTS QUANTITATION, VERIFICATION AND REPORTED
DETECTION LIMITS

All sample results were verified and confirmed against the raw data and correctly reported.
Validated results were calculated using the proper detectors, efficiencies  and background counts.
Minimum detectable activities (MDAs) met method detection limit requirements and were
calculated properly with the exception of the following:

Data Package BOD4N2-TMA. MDAs could not be confirmed by recalculation for Pu-
238 results for samples BOD4N2 and BOD4N6, therefore, nondetected results were qualified as
estimated (UJ). Also, the MDA exceeded the RDL for technetium-99 and europium-155, however,
no qualification was required.

Data Package W0260-QES. Detection limits were met with the exception of gross beta for
sample BOD4K8; gross alpha for samples BOD4N4, BOD4K8, BOD4NO, BOD4L2 and BOD41-4.
Data qualification was not required.
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Data Package W0272-QES. The required detection limit (RDL) for gross alpha was
elevated to 6 pCi/L due to the available analysis volume. Data qualification was not required.

Data Package W0267-QES. The MDA for technetium-99 was incorrectly reported on the
sample result form based on the raw data. Data qualification was not required.

Data Packages BOD4N2 -TMA and B0D4Q9-TMA. The gamma scan results originally
reported as "U" on the sample result forms were elevated to the MDA and qualified as undetected.

4.6 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

System performance was assessed by a review of the raw data and no indications of poor
performance were noted.
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Samp1 BOD4 1` 8 BOD4E9 BOD4GO BOD4G1 BDD4G2 80D4G3
Date 10-26-94 10-26-94 10-14-94 10-14-94 10-10-94 10-10-94
location 299-E33-7 299-E33-7 299-E33-12 299-E33-12 299-E33-13 299-E33-13

Depth-• - --- ---
Type WATER WATER WATER WATER WATER WATER

Comments

Parameter Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

ALUMINUM UG/L 28.200	 U 40.900	 U 33.600	 B 39.800	 8 28.600	 B 24.900	 U
CALCIUM UG/L 50600.000 50300.000 32400.000 32500.000 41000.000 40500.000

IRON UG/L 1220.000 629.000 126.000 54.200	 B 283.000 89.800	 B
MAGNESIUM UG/L 13800.000 13700.000 9800.000 9820.000 14200.000 14100.000
MANGANESE UG/L 18.600 8.200	 B 3.000	 B 3.100	 B 4.100	 B 3.500	 B
POTASSIUM UG/L 5950.000 7070.000 10900.000 10700.000 6670.000 5810.000
SELENIUM UG/L 1.700	 UJ 1.700	 UJ 1.700	 U 1.700	 U 1.700	 U 1.700	 U
SODIUM UG/L 26100.000 25400.000 22800.000 23000.000 21400.000 21400.000
CYANIDE UG/L 24.200 NR 22.300 NR 10.700 NR
BISMUTH UG/L 74.200	 B 69.700	 B 38.000	 U 38.000	 U 38.000	 U 38.000	 U
SILICON UG/L 18400.000 18100.000 26900.000 27000.000 17500.000 17200.000

The decimal places shown do not reflect the precision reported by the laboratory
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Sample BOD4G4 BOD4G5 BDD4G6 BOD4G7 BOD4HO BOD40
Date 10-10-94 10-10-94 10-27-94 10-27-94 10-21-94 10-21-94

Location 299-E33-14 299-E33-14 299-E33-15 299-E33-15 299-E33-26 299-E33-26
Depth --- --- ---
Type WATER WATER WATER WATER WATER WATER

Comments

Parameter Units Result	 0 Result	 0 Result 0 Result 0 Result	 0 Result 0

ALUMINUM UG/L 53.700 B 32.400 B 24.900 U 28.900 U 24.900 U 24.900 U
CALCIUM UG/L 40200.000 39600.000 38400.000 40600.000 30200.000 38800.000

IRON UG/L 1300.000 53.300 B 63.900 U 40.500 U 307.000 J 60.600 BJ
MAGNESIUM UG/L 11500.000 11300.000 11800.000 12400.000 10300.000 J 12100.000 J
MANGANESE UG/L 21.700 7.100 B 4.900 U 3.700 U 15.000 9.500 U
POTASSIUM UG/L 9630.000 8040.000 6140.000 5650.000 1940.000 U 4850.000 B

SELENIUM UG/L 1.700 U 1.700 U 1.700 UJ 1.700 UJ 6.500 UJ 6.500 UJ
SODIUM UG/L 22900.000 22700.000 20100.000 21200.000 20900.000 20900.000

CYANIDE UG/L 1.200 U NR 1.200 U NR 4.000 U NR
BISMUTH UG/L 38.000 U 38.000 U 78.600 B 52.400 8 38.000 U 100.000 U
SILICON UG/L 17600.000 17200.000 17100.000 18100.000 15800.000 18000.000

The decimal places shown do not reflect the precision reported by the laboratory
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Samplf B004H2 BOD4113 BOD4H4 BOD4H5 BOD4H6 BOD4H7
Date 10-10-94 10-10-94 10-20-94 10-20-94 10-18-94 10-18-94
Location 299-E33-38 299-E33-38 299-E33-39 299-E33-39 299-E33-40 299-E33-40

Depth - -- --- ---
Type WATER WATER WATER WATER WATER WATER

Comments

Parameter Units Result	 0 Result	 0 Result 0 Result	 0 Result 0 Result	 D

ALUMINIUM UG/L 24.900 U 54.300 B 38.200 B 24.900 U 25.100 B 24.900	 U
CALCIUM UG/L 39700.000 39300.000 42600.000 44000.000 31300.000 29800.000

IRON UG/L 93.000 B 299.000 556.000 J 226.000 J 116.000 U 59.900	 U
MAGNESIUM UG/L 12300.000 12200.000 12500.000 J 12500.000 J 8890.000 8430.000
MANGANESE UG/L 4.400 B 4.400 B 9.500 U 7.700 U 41.800 39.500
POTASSIUM UG/L 6030.000 8030.000 6880.000 6490.000 7020.000 6930.000
SELENIUM UG/L 1.700 U 1.700 U 6.500 UJ 1.300 UJ 1.700 UJ 1.700	 UJ
SODIUM UG/L 20400.000 20800.000 23400.000 23500.000 12900.000 12100.000

CYANIDE UG/L 11.400 NR 1.200 U NR 1.200 U NR
BISMUTH UG/L 38.000 U 38.000 U 38.000 U 38.000 U 58.800 B 39.700	 B
SILICON UG/L 17500.000 1 17300.000 20000.000 20000.000 25400.000 24100.000

The decimal places shown do not reflect the precision reported by the laboratory
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Sang# BOD4H8 BOD4H9 8004J0 800411 BOD4J2 BOD4J3
Date 10-11-94 10-11-94 10-12-94 10-12-94 10-12.94 10-12-94
Location 699-47-50 699-47-50 699-47.60 699-47-60 699-48-50 699.48-50
Depth--- ---

Type WATER MATER WATER WATER WATER WATER
Comments

Parameter Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

ALUMINUM UG/L 38.900 B 38.300 8 29.600 B 24.900 U 41.100 B 24.900 U
CALCIUM UG/L 52600.000 51500.000 37500.000 38600.000 44700.000 47000.000

IRON UG/L 481.000 121.000 545.000 54.700 B 232.000 202.000
MAGNESIUM UG/L 15100.000 14900.000 12200.000 12500.000 14600.000 15200.000
MANGANESE UG/L 8.300 B 6.900 B 6.600 B 4.200 B 8.100 8 5.000 8
POTASSIUM UG/L 6840.000 7840.000 5150.000 6800.000 7860.000 6960.000
SELENIUM UG/L 8.500 U 8.500 U 9.000 B 1.700 U 8.500 U 8.500 U

SODIUM UG/L 20400.000 20300.000 25400.000 25800.000 23900.000 24600.000
CYANIDE UG/L 1.200 U NR 1.200 U NR 1.200 U NR
BISMUTH UG/L 42.700 B 38.000 U 38.000 U 38.000 U 40.600 8 48.900 B
SILICON UG/L 20000.000 19600.000 18500.000 19100.000 17500.000 18400.000

The decimal places shown do not reflect the precision reported by the laboratory
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Samplf B004J6 BODW BDD4J8 8004J9 BOD4KO BOD4K1
Date 10-17-94 10-17-94 10-13-94 10-13-94 10-18-94 10-18-94

Location 699-49-558 699-49-558 699-49-57A 699-49-57A 699-49-57B 699-49-57B
Depth... --- ---
Type WATER WATER WATER WATER WATER WATER

Cam ents

Parameter Units Result 0 Result 0 Result	 0 Result	 0 Result	 0 Result 0

ALUMINUM UG/L 24.900 U 24.900 U 25.800 B 24.900 U 24.900 U 27.700 B
CALCIUM UG/L 30000.000 29600.000 42900.000 41100.000 34500.000 34500.000

IRON UG/L 253.000 46.000 U 413.000 105.000 96.200 U 47.500 U
MAGNESIUM UG/L 9820.000 9700.000 13100.000 12600.000 8070.000 8470.000
MANGANESE UG/L 4.400 B 2.600 8 4.800 8 2.800 B 8.100 U 8.800 U
POTASSIUM UG/L 6640.000 6120.000 8870.000 7610.000 5570.000 4270.000 8

SELENIUM UG/L 1.700 UJ 1.700 UJ 8.500 U 8.500 U 1.700 UJ 1.700 UJ
SODIUM UG/L 10000.000 9950.000 38600.000 37600.000 22600.000 23600.000

CYANIDE UG/L 1.200 U NR 52.500 NR 1.200 U NR
BISMUTH UG/L 38.000 U 38.000 U 38.000 U 38.000 U 38.000 U 38.000 U
SILICON UG/L 25900.000 25400.000 19600.000 18900.000 17900.000 18800.000

The decimal places shown do not reflect the precision reported by the laboratory
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saw# BOD4K2 BOD4K3 B0D4K4 BOD4K5 8004K6 BOD4K7
Date 10-28-94 10-28-94 10-19-94 10-19-94 10-21-94 10-21-94
Location 699-50-53A 699-50-53A 699-50-53B 699-50-53B 699-52-54 699-52-54
Depth - -- --- ---
Type WATER WATER WATER WATER WATER WATER

Comments

Parameter Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

ALL14INUI UG/L 49.900	 U 24.900	 U 24.900	 U 24.900	 U 24.900	 U 24.900	 U
CALCIUM UG/L 158000.000 159000.000 40600.000 41100.000 97100.000 101000.000

IRON UG/L 289.000 195.000 346.000 72.600	 U 352.000	 1 133.000	 J
MAGNESIUM UG/L 42300.000 42500.000 11400.000 11600.000 30300.000	 J 30400.000	 J
MANGANESE UG/L 9.500	 B 8.800	 B 7.800	 B 6.200	 a 10.800	 B 6.600	 U
POTASSIUM UG/L 9870.000 12900.000 7910.000 8420.000 1940.000	 U 10100.000
SELENIUM UG/L 24.300	 1 26.800	 J 1.700	 UJ 8.500	 UJ 12.300	 BJ 10.800	 BJ

SODIUM UG/L 41600.000 40800.000 12100.000 12400.000 46100.000 45100.000
CYANIDE UG/L 189.000 NR 1.200	 U NR 160.000 NR
BISMUTH UG/L 159.000 193.000 38.000	 U 38.000	 U 46.300	 U 135.000	 U
SILICON UG/L 18100.000 18200.000 27700.000 28100.000 18000.000 18200.000

The decimal places shown do not reflect the precision reported by the laboratory
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SanpB BOD4K8 8OD4K9 BOD4 1-0 BOD40 BOD4 1. 2 BOD40
Date 10-18-94 10-18-94 10-19-94 10-19-94 10-19-94 10-19-94
Location 699-52-57 699-52-57 699-53-55A 699-53-55A 699-53-558 699-53-55B
Depth--- --- ---
Type WATER WATER WATER WATER WATER WATER

Conments

Parameter Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

ALUMINUM UG/L 74.500	 B 35.000	 B 37.800	 B 24.900	 U 24.900	 U 24.900	 U
CALCIUM UG/L 47100.000 45400.000 36300.000 37500.000 59100.000 62900.000

IRON UG/L 1780.000 396.000 606.000 65.700	 U 615.000 133.000	 U
MAGNESIUM UG/L 10300.000 10600.000 12100.000 12000.000 18400.000 19500.000
MANGANESE UG/L 1110.000 1120.000 26.900 21.200 25.500 18.200
POTASSIUM UG/L 8040.000 8210.000 9950.000 10700.000 7750.000 7540.000
SELENIUM UG/L 8.500	 UJ 8.500	 UJ 1.800	 UJ 8.500	 U .1 8.500	 UJ 8.500	 UJ

SODIUM UG/L 51900.000 51200.000 24800.000 25000.000 27600.000 29200.000
CYANIDE UG/L 1.200	 U NR 1.200	 U NR 42.100 HR
BISMUTH UG/L 58.700	 8 38.000	 U 38.000	 U 41.100	 B 38.000	 U 39.400	 a
SILICON UG/L 9520.000 9290.000 17300.000 18600.000 16400.000 17500.000

The deci mat places shorn do not reflect the precision reported by the laboratory
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Samp1Y 8004 1. 4 8OD4L5 BOD4 1.6 BOD4L7 BOD4LB BOD4L9
Date 10-19-94 10-19-94 10-20-94 10-20-94 10-24-94 10-24-94
Location 699-53-55C 699-53-550 699-54-57 699-54-57 699-55-55 699-55-55

Depth - -- --- ---
Type WATER WATER WATER WATER WATER WATER
Laments

Parameter Units Result	 0 Result 0 Result	 0 Result	 0 Result 0 Result 0

ALUMINUM UG/L 132.000 8 24.900 U 25.600 B 25.500 8 24.900 U 24.900 U
CALCIUM UG/L 66200.000 65600.000 33700.000 32100.000 27300.000 27600.000

IRON UG/L 92.900 U 65.200 U 320.000 J 156.000 UJ 141.000 J 58.900 BJ
MAGNESIUM UG/L 18900.000 18800.000 11200.000 J 11500.000 J 10300.000 J 10400.000 J
MANGANESE UG/L 3.600 U 3.600 U 9.400 U 8.100 U 5.000 U 3.400 U
POTASSIUM UG/L 8130.000 7760.000 5390.000 8520.000 3910.000 B 4190.000 8
SELENIUM UG/L 8.500 UJ 8.500 UJ 1.300 UJ 6.500 UJ 6.500 UJ 6.500 UJ

SODIUM UG/L 27700.000 27600.000 14100.000 14500.000 25800.000 25800.000
CYANIDE UG/L 51.000 NR 1.200 U NR 5.400 U NR
BISMUTH UG/L 38.700 8 38.000 U 38.000 U 41.000 B 98.500 U 102.000 U
SILICON UG/L 19700.000 19500.000 32900.000 33800.000 17000.000 17000.000

The decimal places shown do not reflect the precision reported by the laboratory
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saap# BOD4140 8004M1 BOD4M2 8004M3 BDD4144 BOD4M5
Date 10-25-94 10-25-94 10-23-94 10-23-94 10-11-94 10-11-94
location 699-55-57 699-55-57 699-57-59 699-57-59 699-59-58 699-59-58
Depth - -- ---
Type WATER WATER WATER WATER WATER WATER

Convents

Parameter Units Result	 0 Result 0 Result	 0 Result	 0 Result	 0 Result	 0

ALUMINUM UG/L 24.900 U 24.900 U 24.900 U 24.900 U 24.900 U 24.900 U
CALCIUM UG/L 79500.000 79200.000 31100.000 31000.000 25800.000 25600.000

IRON UG/L 384.000 J 94.200 BJ 70.500 BJ 114.000 J 292.000 28.000 B
MAGNESIUM UG/L 22600.000 J 22400.000 J 9650.000 J 9630.000 J 8460.000 8410.000
MANGANESE UG/L 27.200 24.200 5.100 U 5.700 U 2.800 B 2.000 B
POTASSIUM UG/L 6910.000 5080.000 4700.000 B 4140.000 B 5860.000 5120.000
SELENIUM UG/L 11.600 BJ 8.600 BJ 6.500 UJ 6.500 UJ 1.700 U 1.700 U

SODIUM UG/L 29600.000 29900.000 26600.000 26600.000 29700.000 29900.000
CYANIDE UG/L 78.900 NR 3.100 U NR 7.100 NR
BISMUTH UG/L 118.000 U 123.000 U 96.800 U 91.000 U 38.000 U 38.000 U
SILICON UG/L 15300.000 15400.000 19200.000 19100.000 18900.000 18800.000

The decimal places shown do not reflect the precision reported by the laboratory
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Sammo BOD4M6 BOD4147 BDD4M8 BOD4M9 8004NO BOD4N1
Date 10-25-94 10-25-94 10-11-94 10-11-94 10-19-94 10-19-94

Location 699-60-57 699-60-57 699-60-60 699-60-60 699-53-55C 699-53-55C
Depth - -- --- ---
Type WATER WATER WATER WATER WATER WATER

Comments DUPLICATE DUPLICATE

Parameter Units Result	 0 Result	 O Result	 0 Result	 0 Result 0 Result	 0

ALUMINUM UG/L 24.900	 U 24.900 U 24.900 U 50.800 a 24.900 U 24.900 U
CALCIUM UG/L 19400.000 71.200 U 33100.000 32900.000 65900.000 64700.000

IRON UG/L 179.000 60.600 U 512.000 33.500 B 279.000 57.500 U
MAGNESIUM UG/L 5730.000 102.000 U 10200.000 10100.000 18900.000 18600.000
MANGANESE UG/L 44.600 2.900 U 7.200 B 3.400 8 4.400 U 3.600 U
POTASSIUM UG/L 8040.000 1940.000 U 5480.000 7720.000 8970.000 8980.000

SELENIUM UG/L 1.700	 UJ 1.700 UJ 1.700 U 1.700 U 8.500 UJ 8.500 UJ
SODIUM UG/L 40400.000 235.000 U 26800.000 26500.000 27500.000 27300.000

CYANIDE UG/L 1.700	 U MR 3.700 8 NR 49.900 NR
BISMUTH UG/L 38.000	 U 49.700 8 38.000 U 38.000 U 61.300 B 39.500 8
SILICON UG/L 19900.000 27.300 B 17900.000 17600.000 19800.000 19400.000

The decimal places shown do not reflect the precision reported by the laboratory
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Sm" BDD4N2 BOD4N3 BOD4N4 BOD4N5 BOD4N6 BOD4N7
Date 10-14-94 10-14-94 10-14-94 10-14-94 10-19-94 10-19-94
Location 299-E33-12 299-E33-12 299-E33-12 299-E33-12 699-53-55C 699-53-55C
Depth - -- --- ---
Type WATER WATER WATER WATER WATER WATER

Comments SPLIT SPLIT DUPLICATE DUPLICATE SPLIT SPLIT

Parameter Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

ALUMINUM UG/L 16.600 U 46.400 U 63.700	 B 33.400 B 16.600 U 16.600 U
CALCIUM UG/L 28900.000 30100.000 31800.000 31700.000 58300.000 59400.000

IRON UG/L 132.000 24.600 U 196.000 88.300 U 38.800 B 60.600 U
MAGNESIUM UG/L 8430.000 9010.000 9650.000 9620.000 16600.000 16900.000
MANGANESE UG/L 0.900 U 2.400 B 3.200	 U 2.200 U 0.900 U 0.900 U
POTASSIUM UG/L 7720.000 J 8490.000 8590.000 7580.000 7760.000 7630.000
SELENIUM UG/L 3.100 B 3.900 B 8.500	 UJ 1.700 UJ 8.500 J 8.300

SODIUM UG/L 21000.000 22100.000 22600.000 22300.000 25300.000 26000.000
CYANIDE UG/L 39.500 NR 24.000 NR 58.000 NR
BISMUTH UG/L 387.000 U 387.000 U 38.000	 U 38.000 U 387.000 U 387.000 U
SILICON UG/L 26000.000 J 27700.000 J 27600.000 27400.000 17400.000 18700.000 J

The decimal places shown do not reflect the precision reported by the laboratory
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sampp BOD4118 BOD4119 BOD4PO BOD01 BOD02 BOD4P3
Date 10-21-94 10-21-94 10-21-94 10-21-94 10-24-94 10-24-94
Location 699-52-54 699-52-54 699-52-54 699-52-54 699-55-55 699-55-55

Depth--- --- ---
Type WATER WATER WATER WATER WATER WATER

Comments DUPLICATE DUPLICATE SPLIT SPLIT FIELD BLANK FIELD BLANK

Parameter Units Result D Result 0 Result	 0 Result	 0 Result 0 Result	 0

ALUMINUM UG/L 32.400 J 24.900 U 115.000 U 16.600 U 24.900 U 24.900 U
CALCIUM UG/L 102000.000 101000.000 88900.000 87100.000 14900.000 11600.000

IRON UG/L 308.000 J 122.000 J 554.000 91.500 U 244.000 J 409.000 J
MAGNESIUM UG/L 31000.000 J 30500.000 J 26900.000 26300.000 3510.000 BJ 2730.000 BJ
MANGANESE UG/L 9.900 U 6.100 U 9.900 B 0.900 U 7.200 U 5.400 U
POTASSIUM UG/L 8150.000 8300.000 10100.000 10000.000 1940.000 U 1940.000 U
SELENIUM UG/L 8.600 BJ 8.800 BJ 11.200 J 13.100 1.300 UJ 1.300 UJ

SODIUM UG/L 46100.000 45400.000 41200.000 41900.000 1850.000 B 1470.000 B
CYANIDE UG/L 143.000 NR 164.000 NR 2.100 U NR
BISMUTH UG/L 106.000 U 129.000 U 387.000 U 387.000 U 90.800 U 63.800 U
SILICON UG/L 18600.000 18200.000 16300.000 17000.000 J 1330.000 1070.000

The decimal places shown do not reflect the precision reported by the laboratory



rx

a

W

Samp4 8004P4 BOD4P5 B004P6 BOD4P7 BOD08 8004P9
Date 10-20-94 10-20-94 10-25-94 10-25-94 10-25-94 10-25-94
Location 699-54-57 699-54-57 699-60-57 699-60-57 699-60-57 699-60-57

Depth --- ---
Type WATER WATER WATER WATER WATER WATER
Comments FIELD BLANK FIELD BLANK EQUIP BLANK EQUIP BLANK EQUIP BLANK EQUIP BLANK

Parameter Units Result Q Result	 Q Result	 0 Result	 0 Result	 0 Result	 0

ALUMINUM UG/L 24.900 U 24.900 U 24.900 U 24.900	 U 24.900 U 24.900 U
CALCIUM UG/L 2360.000 B 2190.000 B 153.000 B 19600.000 125.000 U 49.600 U

IRON UG/L 45.100 UJ 45.300 UJ 88.600 U 44.000	 U 430.000 145.000
MAGNESIUM UG/L 1000.000 UJ 1000.000 UJ 119.000 U 5790.000 104.000 U 127.000 U
MANGANESE UG/L 5.100 U 5.200 U 1.700 U 46.100 3.600 B 1.700 U
POTASSIUM UG/L 1940.000 U 1940.000 U 1940.000 U 8180.000 1940.000 U 1940.000 U
SELENIUM UG/L 1.300 UJ 1.300 UJ 1.700	 UJ 1.700	 UJ 1.700 Ui 1.700 UJ
SODIUM UG/L 643.000 U 678.000 U 355.000 B 42100.000 248.000 U 254.000 U

CYANIDE UG/L 1.200 U NR 2.400 U NR 1.200 U NR
BISMUTH UG/L 38.000 U 38.000 U 38.000 U 38.000	 U 38.000 U 39.500 B
SILICON UG/L 224.000 270.000 104.000 20100.000 81.200 B 63.700 B

The decimal places shown do not reflect the precision reported by the laboratory
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METALS DUPLICATES (µg/L)

SAMPLE: BOD4GO BOD4N4

DATE: 10/14/94 10/14/94

LOCATION: 299-1333-12 299-1333-12

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

ALUMINUM 200 33.6 B 63.7 B 61.87

BISMUTH 60 38 U 38 U NC

CALCIUM 5000 32400 31800 1.869

CYANIDE 10 22.3 24 7.343

IRON 100 126 196 43.47

MAGNESIUM 5000 9800 9650 1.542

MANGANESE 15 3 B 3.2 U 200

POTASSIUM 5000 10900 8590 23.70

SELENIUM 5 1.7 U 8.5 UI NC

SILICON 26900 27600 2.568

SODIUM 5000 22800 22600 .8810

B-1
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METALS DUPLICATES (µg/L)

SAMPLE: BOD4G1 B0D4N5

DATE: 10/14/94 10/14/94

LOCATION: 299-E33-12 299-E33-12

COMMENTS: DUPLICATE

PARAMETER CRDL RESULTS Q RESULTS Q RPD

ALUMINUM 200 39.8 B 33.4 B 17.48

BISMUTH 60 38 U 38 U NC

CALCIUM 5000 32500 31700 2.492

IRON 100 54.2 B 88.3 U 200

MAGNESIUM 5000 9820 9620 2.057

MANGANESE 15 3.1 B 2.2 U 200

POTASSIUM 5000 10700 7580 34.13

SELENIUM 5 1.7 U 1.7 UJ NC

SILICON 27000 27400 1.470

SODIUM 5000 23000 22300 3.090
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METALS DUPLICATES (µg/L)

SAMPLE: BOD4K6 BOD4N8

DATE: 10/24/94 10/24/94

LOCATION: 699-52-54 699-52-54

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

ALUMINUM 200 24.9 U 32.4 J 200

BISMUTH 60 46.3 U 106 U NC

CALCIUM 5000 97100 102000 4.922

CYANIDE 10 160 143 11.22

IRON 100 352 J 308 J 13.33

MAGNESIUM 5000 30300 J 31000 J 2.283

MANGANESE 15 10.8 B 9.9 U 200

POTASSIUM 5000 1940 U 8150 200

SELENIUM 5 12.3 BJ 8.6 BJ 35.40

SILICON 18000 18600 3.278

SODIUM 5000 46100 1 46100 0

B-3



BHI-00400
Rev. 00

METALS DUPLICATES (µg/L)

SAMPLE: BOD4K7 BOD4N9

DATE: 10/21/94 10/21/94

LOCATION: 699-52-54 699-52-54

COMMENTS: DUPLICATE

PARAMETER CRDL RESULTS Q RESULTS Q RPD

ALUMINUM 200 24.9 U 24.9 U NC

BISMUTH 60 135 U 129 U NC

CALCIUM 5000 101000 101000 0

IRON 100 133 1 122 I 8.627

MAGNESIUM 5000 30400 I 30500 I .3284

MANGANESE 15 6.6 U 6.1 U NC

POTASSIUM 5000 10100 8300 19.56

SELENIUM 5 10.8 BJ 8.8 BJ 20.40

SILICON 18200 18200 0

SODIUM 5000 45100 45400 .6629
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METALS DUPLICATES (gg/L)

SAMPLE: BOD41,4 BOD4N0

DATE: 10/20/94 10/20/94

LOCATION: 699-53-55C 699-53-55C

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

ALUMINUM 200 132 B 24.9 U 200

BISMUTH 60 38.7 B 61.3 B 45.2

CALCIUM 5000 66200 65900 .4542

CYANIDE 10 51 49.9 2.180

IRON 100 92.9 U 279 200

MAGNESIUM 5000 18900 18900 0

MANGANESE 15 3.6 U 4.4 U NC

POTASSIUM 5000 8130 8970 9.824

SELENIUM 5 8.5 UJ 8.5 U7 NC

SILICON 19700 19800 .5063

SODIUM 5000 1	 27700 27500 .7246
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METALS DUPLICATES (µ91L)

SAMPLES: BOD4L5 BOD4N1

DATES: 10/19/94 10/19/94

LOCATIONS: 699-53-55C 699-53-55C

COMMENTS: DUPLICATE

PARAMETERS CRDL RESULTS Q RESULTS Q RPD

ALUMINUM 200 24.9 U 24.9 U NC

BISMUTH 60 38 U 39.5 B 200

CALCIUM 5000 65600 64700 1.381

IRON 100 65.2 U 57.5 U NC

MAGNESIUM 5000 18800 18600 1.069

MANGANESE 15 3.6 U 3.6 U NC

POTASSIUM 5000 7760 8980 14.57

SELENIUM 5 8.5 UJ 8.5 UJ NC

SILICON 19500 19400 .5141

SODIUM 5000 27600 27300 1.092
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METALS SPLITS (µg/L)

SAMPLE: BOD4GO BOD4N2

DATE: 10/14/94 10/14/94

LOCATION: 299-E33-12 299-E33-12

COMMENTS SPLIT

PARAMETER CRDL RESULT Q RESULT Q RPD

ALUMINUM 200 33.6 B 16.6 U 200

BISMUTH 60 38 U 387 U NC

CALCIUM 5000 32400 28900 11.41

CYANIDE 10 22.3 39.5 55.66

IRON 100 126 132 4.651

MAGNESIUM 5000 9800 8430 15.03

MANGANESE 15 3 B 0.9 U 200

POTASSIUM 5000 10900 7720 1 34.15

SELENIUM 5 1.7 U 3.1 B 200

SILICON 26900 26000 1 3.402

SODIUM 5000 22800 21000 8.219

B-7
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METALS SPLITS	 8

SAMPLE: BOD4G1 BOD4N3

DATE: 10/14/94 10/14/94

LOCATION: 299-E33-12 299-E33-12

COMMENTS: SPLIT

PARAMETERS CRDL RESULT Q RESULTS Q RPD

ALUMINUM 200 39.8 B 46.4 U 200

BISMUTH 60 38 U 387 U NC

CALCIUM 5000 32500 30100 7.667

IRON 100 54.2 B 24.6 U 200

MAGNESIUM 5000 9820 9010 8.603

MANGANESE 15 3.1 B 2.4 B 25.45

POTASSIUM 5000 10700 8490 23.03

SELENIUM 5 1.7 U 3.9 B 200

SILICON 27000 27700 J 2.559

SODIUM 5000 23000 22100 3.991
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METALS SPLITS (µg/L)

SAMPLE: BOD4K6 BOD4P0

DATE: 10/21/94 10/21/94

LOCATION: 699-52-54 699-52-54

COMMENTS: SPLIT

PARAMETER CRDL RESULT RESULT Q RPD

ALUMINUM 200 24.9 Q U 115 U NC

BISMUTH 60 46.3 U 387 U NC

CALCIUM 5000 97100 88900 8.817

CYANIDE 10 160 164 2.469

IRON 100 352 I 554 44.59

MAGNESIUM 5000 30300 J 26900 11.88

MANGANESE 15 10.8 B 9.9 B 8.695

POTASSIUM 5000 1940 U 10100 200

SELENIUM 5 12.3 BJ 11.2 J 9.361

SILICON 18000 16300 9.912

SODIUM 5000 46100 41200 11.22

B-9
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METALS SPLITS (µg/L)

SAMPLE: BOD4K7 BOD4Pi

DATE: 10/21/94 10/21/94

LOCATION 699-52-54 699-52-54

COMMENTS: SPLIT

PARAMETER CRDL RESULTS Q RESULTS Q RPD

ALUMINUM 200 24.9 U 16.6 U NC

BISMUTH 60 135 U 387 U NC

CALCIUM 5000 101000 87100 14.77

IRON 100 133 I 91.5 U 200

MAGNESIUM 5000 30400 I 26300 14.46

MANGANESE 15 6.6 U 0.9 U NC

POTASSIUM 5000 10100 10000 .9950

SELENIUM 5 10.8 BI 13.1 19.24

SILICON 18200 17000 I 6.818

SODIUM 5000 45100 41900 7.356

B-10
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METALS SPLITS (µg/L)

SAMPLE: BOD41,4 BOD4N6

DATE: 10/19/94 10/19/94

LOCATION: 699-53-55C 699/53/55C

COMMENTS: SPLIT

PARAMETER CRDL RESULT Q RESULT Q RPD

ALUMINUM 200 132 B 16.6 U 200

BISMUTH 60 38.7 B 387 U 200

CALCIUM 5000 66200 58300 12.69

CYANIDE 10 51 58 12.84

IRON 100 92.9 U 38.8 B 200

MAGNESIUM 5000 18900 16600 12.95

MANGANESE 15 3.6 U 0.9 U NC

POTASSIUM 5000 8130 7760 4.657

SELENIUM 5 8.5 UJ 8.5 J 200

SILICON 19700 17400 12.39

SODIUM 5000 27700 25300 9.056

B-11
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METALS SPLITS (µg/L)

SAMPLE: BOD4L5 BOD4N7

DATE: 10/19/94 10/19/94

LOCATION: 699-53 -55C 699-53-55C

COMMENTS: SPLIT

PARAMETER CRDL RESULTS RESULTS Q RPD

ALUMINUM 200 24.9 U 16.6 U NC

BISMUTH 60 38 U 387 U NC

CALCIUM 5000 65600 59400 9.92

IRON 100 65.2 U 60.6 U NC

MAGNESIUM 5000 18800 16900 10.64

MANGANESE 15 3.6 U 0.9 U NC

POTASSIUM 5000 7760 7630 1.689

SELENIUM 5 8.5 UJ 8.3 200

SILICON 19500 18700 I 4.188

SODIUM 5000 27600 1	 26000 5.970

B-12
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SanpA BOD4F8 BDD4GO BDD4G2 B004G4 BOD4G6 BOD4HO
Date 10-26-94 10-14-94 10-10-94 10-10-94 10-27-94 10-21-94
Location 299-E33-7 299-E33-12 299-E33-13 299-E33-14 299-E33-15 299-E33-26
Depth - -- ---
Type WATER WATER WATER WATER WATER WATER

Convents

Parameter Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

ALKALINITY MG/L 118.000 93.800 104.000 95.200 115.000 102.000
CHLORIDE MG/L 7.090 7.610 5.970 8.950 5.450 6.440
FLUORIDE MG/L 0.620 0.210 0.340 0.380 0.330 0.340
NITRITE MG/L 0.020	 UR 0.020	 UR 0.020	 UR 0.043	 J 0.020	 UR 0.020	 UR
NITRATE MG/L NR 11.000	 J 13.400	 1 3.550	 1 NR NR

PHOSPHATE MG/L 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR
SULFATE MG/L 41.400 17.300 34.500 68.700 26.200 34.200

TOTAL DISSOLVED SOLIDS MG/L 323.000 259.000 293.000 256.000 248.000 254.000

The decimal places shown do not reflect the precision reported t ry the laboratory

88
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Sampl BOD4N2 6OD4N4 BOD06 BOD4H8 BOD4JO BOD4J2
Date 10-10-94 10-20-94 10.18-94 10-11-94 10-12-94 10-12-94
Location 299-E33 . 38 299-E33-39 299-E33-40 699-47.50 699-47-60 699.48-50
Depth- -- --- ---

Type WATER WATER WATER WATER WATER WATER
Comments

Parameter Units Result	 D Result	 0 Result	 0 Result	 0 Result	 D Result	 0

ALKALINITY MG/L 104.000 106.000 92.200 99.600 114.000 103.000
CHLORIDE MG/L 7.640 9.540 3.300 26.200 10.700 19.800
FLUORIDE MG/L 0.340 0.490 0.250 0.480 0.790 0.480
NITRITE MG/L 0.020	 UR 0.020	 UR 0.020	 UR 0.020	 UR 0.020	 UR 0.020	 UR
NITRATE MG/L 8.630	 J NR 0.038	 J 2.380	 J 6.200	 J 2.160	 J

PHOSPHATE MG/L 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR
SULFATE MG/L 35.100 63.600 30.900 83.500 39.200 81.300

TOTAL DISSOLVED SOLIDS MG/L 228.000 288.000 323.000 303.000 269.000 323.000

The decimal places shown do not reflect the precision reported by the laboratory
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Samp# 8004J6 8OD4J8 BOD4KO
Date 10-17-94 10-13-94 10-18-94
Location 699-49-558 699-49-57A 699-49-578

Depth- -- --- ---

Type WATER WATER WATER
Comments

Parameter Units Result	 0 Result	 D Result	 D

ALKALINITY MG/L 113.000 103.000 124.000
CHLORIDE MG/L 7.640 8.240 7.600
FLUORIDE MG/L 0.210 0.740 0.560
NITRITE MG/L 0.020	 UR 0.020	 UR 0.020	 UR
NITRATE MG/L NR 20.600	 J 0.270	 J

PHOSPHATE MG/L 1.000	 UR 1.000	 UR 1.000	 UR
SULFATE MG/L 14.000 46.500 12.700

TOTAL DISSOLVED SOLIDS MG/L 239.000 358.000 273.000

The decimal places shown do not reflect the precision reported by the laboratory
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Saw" BOD4K2 BOD4K4 8OD4K6 BOD4K8 BOD41-0 BOD4L2
Date 10-28-94 10-19-94 10-21-94 10-18-94 10-19-94 10-19-94
Location 699-50-53A 699-50-53B 699-52-54 699-52-57 699-53-55A 699-53-558
Depth - -- --- ---
Type WATER WATER WATER WATER WATER WATER

Coaments

Parameter Units Result	 W Result	 0 Result	 0 Result	 D Result	 0 Result	 0

ALKALINITY MG/L 100.000 102.000 95.000 94.000 104.000 109.000
CHLORIDE MG/L 52.000 8.320 18.500 16.000 15.900 18.000
FLUORIDE MG/L 0.250 0.330 0.320 0.680 0.440 0.410
NITRITE MG/L 0.020	 UR 0.020	 UR 0.020	 UR 0.049	 .1 0.020	 UR 0.020	 UR
NITRATE MG/L NR NR NR 0.032	 1 NR NR

PHOSPHATE MG/L 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR
SULFATE MG/L 308.000 48.800 170.000 132.000 60.600 110.000

TOTAL DISSOLVED SOLIDS MG/L 937.000 335.000 660.000 96.000 323.000 437.000

The decimal places shown do not reflect the precision reported by the laboratory

Ctl

8



^x

l7

SampR 8004L4 BOD4L6 B004 1. 8 BOD4MO 8OD4M2 8OD4M4
Date 10-19-94 10-20-94 10-24-94 10-25-94 10-23-94 10-11-94
Location 699-53-55C 699-54-57 699-55-55 699-55-57 699-57-59 699-59-58
Depth - -- ---
Type WATER WATER WATER WATER WATER WATER

Comments

Parameter Units Result	 0 Result	 D Result	 D Result	 0 Result	 D Result	 O

ALKALINITY MG/L 108.000 122.000 114.000 114.000 108.000 102.000
CHLORIDE MG/L 17.500 11.300 8.230 19.300 14.800 6.910
FLUORIDE MG/L 0.430 0.280 0.670 0.390 0.590 0.740
NITRITE MG/L 0.020	 UR 0.020	 UR 0.020	 UR 0.020	 UR 0.020	 UR 0.020	 UR
NITRATE MG/L NR NR NR NR NR 3.940	 1

PHOSPHATE MG/L 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR 1.000	 UR
SULFATE MG/L 108.000 16.200 28.400 135.000 36.200 28.100

TOTAL DISSOLVED SOLIDS MG/L 402.000 241.000 159.000 448.000 346.000 209.000

The decimal places shown do not reflect the precision reported by the laboratory
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sanp# BOD496 BOD41,18 BDD4NO
Date 10-25-94 10-11-94 10-19-94
Location 699-60-57 699-60.60 699-53-55C
Depth--- --- ---

Type WATER WATER WATER
Comments DUPLICATE

Parameter Units Result	 0 Result	 0 Result	 0

ALKALINITY MG/L 138.000 102.000 112.000
CHLORIDE MG/L 6.100 8.490 17.400
FLUORIDE MG/L 1.750 0.720 0.420
NITRITE MG/L 0.020	 UR 0.020	 UR 0.020	 UR
NITRATE MG/L NR 6.390	 J NR

PHOSPHATE MG/L 1.000	 UR 1.000	 UR 1.000	 UR
SULFATE MG/L 14.100 39.600 110.000

TOTAL DISSOLVED SOLIDS MG/L 179.000 234.000 466.000

The decimal places shown do not reflect the precision reported by the laboratory
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sang# 8004112 BOD4 114 8DD4N6 BOD4 118 8004PO BOD4P2
Date 10-14-94 10-14-94 10-19-94 10-21-94 10-21-94 10-24-94
Location 299-E33.12 299-E33-12 699.53-55C 699-52-54 699-52-54 699-55-55

Depth- -- ---
Type WATER WATER WATER WATER WATER WATER

Coaments SPLIT DUPLICATE SPLIT DUPLICATE SPLIT FIELD BLANK

Parameter Units Result	 D Result	 D Result	 D Result	 D Result	 D Result	 D

ALKALINITY MG/L 106.000 96.000 114.000 110.000 100.000 46.000
CHLORIDE MG/L 9.900 7.680 20.000 20.000 19.300 3.030
FLUORIDE MG/L 0.100 0.210 0.500 0.310 0.300 0.100	 U
NITRITE MG/L NR 0.020	 UR NR 0.020	 UR NR 0.020	 UR

NITRITE-N MG/L 0.100	 UR NR 0.100	 UR NR 0.100	 UR NR
PHOSPHATE MG/L 0.400	 UR 1.000	 UR 0.400	 UR 1.000	 UR 0.400	 UR 1.000	 UR

SULFATE MG/L 20.000 17.200 108.000 182.000 176.000 14.100
TOTAL DISSOLVED SOLIDS MG/L 256.000 234.000 427.000 618.000 666.000 273.000

The decimal places shown do not reflect the precision reported by the laboratory
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Sampl! BOD4P4 BOD4P6 BOD08
Date 10-20-94 10-25-94 10-25-94

Location 699-54-57 699-60-57 699-60-57

Depth - -- --- ---
Type WATER WATER WATER

Comments FIELD BLANK EQUIP BLANK EQUIP BLANK

Parameter Units Result	 0 Result	 0 Result	 0

ALKALINITY MG/L 42.000 6.600 6.600
CHLORIDE MG/L 2.780 0.250	 U 0.250	 U
FLUORIDE MG/L 0.100	 U 0.100	 U 0.100	 U

NITRITE MG/L 0.020	 UR 0.020	 UR 0.020	 UR
NITRITE-N MG/L NR NR NR
PHOSPHATE MG/L 1.000	 UR 1.000	 UR 1.000	 UR

SULFATE MG/L 13.800 1.000	 U 1.000	 U

TOTAL DISSOLVED SOLIDS MG/L 71.000 188.000 21.000

The decimal places shown do not reflect the precision reported by the laboratory
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GENERAL CHEMISTRY DUPLICATES (mg/L)

SAMPLE: BOD4GO BOD4N4

DATE: 10/14/94 10/14/94

LOCATION: 299-E33-12 299-E33-12

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT I	 Q RESULT I	 Q RPD

ALKALINITY 1 93.8 96 2.318

CHLORIDE .5 7.61 7.68 .9156

FLUORIDE .5 0.21 0.21 0

NITRATE .5 11 J NC

NITRITE .5 0.02 UR 0.02 UR NC

ORTHO
PHOSPHATE

.5 1 UR 1 UR NC

SULFATE .5 17.3 17.2 .5797

TOTAL
DISSOLVED
SOLIDS

10 259 234 10.14

D-1
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GENERAL CHEMISTRY DUPLICATES (mg/L)

SAMPLE: BOD4K6 BOD4N8

DATE: 10/21/94 10/21/94

LOCATION: 699-52-54 699-52-54

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

ALKALINITY 1 95 110 14.63

CHLORIDE .5 18.5 20 7.792

FLUORIDE .5 0.32 0.31 3.174

NITRITE .5 0.02 UR 0.02 UR NC

ORTHO
PHOSPHATE

.5 1 UR 1 UR NC

SULFATE .5 170 182 6.818

TOTAL
DISSOLVED
SOLIDS

10 660 618 6.572
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GENERAL CHEMISTRY DUPLICATES (mg/L)

SAMPLE: BOD4L4 BOD4NO

DATE: 10/19/94 10/19/94

LOCATION: 699-53-55C 699-53-55C

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

ALKALINITY 1 108 112 3.636

CHLORIDE .5 17.5 17.4 .5730

FLUORIDE .5 0.43 0.42 2.352

NITRITE .5 0.02 UR 0.02 UR NC

ORTHO
PHOSPHATE

.5 1 UR l UR NC

SULFATE .5 108 110 1.834

TOTAL
DISSOLVED
SOLIDS

10 402 466 14.74
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GENERAL CHEMISTRY SPLITS (mg/L)

SAMPLE: BOD4GO BOD4N2

DATE: 10/14/94 10/14/94

LOCATION: 299-E33-12 299-E33-12

COMMENTS: SPLIT

PARAMETER CRDL RESULT Q RESULT Q RPD

ALKALINITY 1 93.8 106 12.21

CHLORIDE .5 7.61 9.9 26.15

FLUORIDE .5 0.21 0.1 70.96

NITRATE .5 11 1 NC

NITRITE .5 0.02 UR 0.1 UR NC

PHOSPHATE .5 1 UR 0.4 UR NC

SULFATE .5 17.3 20 14.47

TOTAL
DISSOLVED
SOLIDS

10 259 256 1.165
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GENERAL CHEMISTRY SPLITS (mg/L)

SAMPLE: BOD414 BOD4N6

DATE: 10/19/94 10/19/94

LOCATION: 699-53-55C 699-53-55C

COMMENTS: SPLIT

PARAMETER CRDL RESULT Q RESULT Q RPD

ALKALINITY 1 108 114 5.405

CHLORIDE .5 17.5 20 13.33

FLUORIDE .5 0.43 0.5 15.05

NITRITE .5 0.02 UR 0.1 UR NC

PHOSPHATE .5 1 UR 0.4 UR I	 NC

SULFATE .5 108 108 0

TOTAL
DISSOLVED
SOLIDS

10 402 427 6.031
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GENERAL CHEMISTRY SPLITS (mg/L)

SAMPLE: BOD4K6 BOD4P0

DATE: 10/21/94 10/21/94

LOCATION: 699-52-54 699-52-54

COMMENTS: SPLIT

PARAMETER CRDL RESULT Q RESULTI Q RPD

ALKALINITY 1 95 100 5.128

CHLORIDE .5 18.5 19.3 4.232

FLUORIDE .5 0.32 0.3 6.451

NITRITE .5 0.02 UR 0.1 UR NC

PHOSPHATE .5 1 UR 0.4 UR NC

SULFATE .5 170 176 3.468

TOTAL
DISSOLVED
SOLIDS

10 660 666 .9049

D-6
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Parameter

saw#
Date
Location

Type
Comments

Depth---

BOD4F8
10-26-94
299-E33-7

WATER

BOD4GO
10-14-94

299-E33-12
---

WATER

BDD4G2
10-10-94

299-E33-13
---

WATER

BOD4G4
10-10-94

299-E33-14

WATER

BOD4G6
10-27-94
299-E33-15

WATER

BOD4HO
10-21-94
299-E33-26

WATER

Units Result	 G Result	 W Result	 0 Result	 0 Result	 D Result	 0

GROSS ALPHA pCi/L 1.690 0.417 U 19.200 0.794 U 1.290 U 5.060
GROSS BETA pCi/L 217.000 505.000 413.000 20.100 8.650 160.000
COBALT-58 pCi/L -0.400 U 1.220 U 0.759 U -3.100 U 1.570 U 1.770 U
COBALT-60 pCi/L 3.870 U 21.700 7.850 U -2.830 U 0.771 U 8.350 U

CESIUM-137 pCi/L -1.900 U -3.620 U 0.689 U 2.660 U 0.638 U 1.140 U
EUROPIUM-152 pCi/L -8.500 U 1.520 U 2.740 U 6.890 U -27.800 U 4.110 U
EUROPIUM-154 pCi/L 19.400 U 1.490 U 7.470 U 6.720 U 6.480 U 5.630 U
EUROPIUM-155 pCi/L 2.480 U -1.340 U -0.538 U 0.295 U 5.660 U 7.960 U

IRON-59 pCi/L 0.000 U -6.100 U 5.040 U -13.500 U 8.960 U 2.190 U
TRITIUM pCi/L 6810.000 1 406.000 5260.000 3420.000 3180.000 1 6610.000 1

PLUTONIUM-238 pCi/L 0.000 U -0.018 U -0.023 U 0.060 U -0.030 U 0.058 U
PLUTONIU14-239/240 pCi/L 0.000 U -0.008 U -0.012 U 0.167 U -0.015 U -0.006 U

RUTHENIUM-106 pCi/L 35.900 U -32.000 U -0.504 U 23.500 U 31.200 U 46.800 U
STRONTIUM pCi/L 0.108 U 0.136 U -0.035 U 0.183 U 0.040 U 0.178 U

TECHNETI LIM-99 pCi/L 701.000 1430.000 1280.000 -2.180 U 11.000 636.000
TOTAL URANIUM UG/L 2.280 2.480 37.200 2.410 1.700 10.600

The decimal places shown do not reflect the precision reported by the laboratory
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Parameter

saw#
Date
Location

Type
Coaments

Depth ---

BOD4H2
10-10-94
299-E33-38

WATER

BOD4H4
10-20-94

299-E33-39

---
WATER

80D4H6
10-18-94
299-E33-40

---
WATER

BOD4H8
10-11-94
699-47-50

---
WATER

BOD4J0
10-12-94
699-47-60

---
WATER

BOD4J2
10-12-94
699-48-50

---
WATER

Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

GROSS ALPHA pCi/L 4.630 2.020 U 4.380 2.760 2.160 1.960 U
GROSS BETA pCi/L 238.000 14.200 12.000 7.940 6.920 9.490
COBALT-58 pCi/L -0.644 U -1.850 U -10.000 U 7.700 U 0.235 U 4.800 U
COBALT-60 pCi/L 11.300 U 2.910 U -7.100 U 5.440 U 0.343 U 0.696 U

CESIUM-137 pCi/L -0.821 U 5.320 U -1.330 U 4.750 U 3.940 U 0.000 U
EUROPIUM-152 pCi/L -2.170 U 8.780 U -14.300 U -5.570 U 1.900 U -3.080 U
EUROPILIM-154 pCi/L 10.500 U -2.080 U -8.100 U 3.810 U 7.880 U -2.410 U
EUROPIUM-155 pCi/L 0.366 U 1.470 U -0.882 U -3.840 U 7.880 U 1.100 U

IRDN -59 pCi/L 13.500 U -14.500 U -17.700 U 1.580 U 0.880 U 6.080 U
TRITIUM pCi/L 3690.000 3330.000 J -32.700 U 218.000 30.800 U 348.000

PLUTDNIUM-238 pCi/L -0.012 U -0.011 U 0.000 U 0.000 U -0.005 U -0.018 U
PLUTONIUM-239/240 pCi/L -0.024 U 0.047 U -0.007 U -0.014 U -0.008 U 0.000 U

RUTHENIUM-106 pCi/L -27.200 U -26.700 U -37.600 U -6.080 U 16.900 U 4.980 U
STRONTIUM pCi/L 0.135 U 0.002 U 0.166 U 0.264 U 0.063 0.130 U

TECHNETIUM -99 pCi/L 843.000 21.100 -1.530 U 0.428 -0.112 -1.190 U
TOTAL URANIUM UG/L 12.500 2.470 4.530 3.060 2.290 3.580

The decimal places shown do not reflect the precision reported by the laboratory
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Parameter

Sang#
Date
Locatim

Type
Comments

Depth -

BOD4J6
10-17-94

699-49-558
--

WATER

BOD4J8
10-13-94

699-49-57A
---

WATER

BDD4KO
10-18-94
699-49-578

WATER

Units Result	 0 Result	 0 Result	 0

GROSS ALPHA pCi/L 2.690 1.470 U 1.300 U
GROSS BETA pCi/L 6.840 450.000 5.620
COBALT-58 pCi/L -0.318 U -4.110 U 0.686 U
COBALT-60 pCi/L 1.200 U 27.200 1.290 U

CESI LIM-137 pCi/L -2.350 U -2.070 U 1.580 U
EUROPIU04 -152 pCi/L 0.911 U 8.810 U -2.740 U
EUROPIUM-154 pCi/L -1.490 U -11.200 U -21.200 U
EUROPIUM-155 pCi/L 0.402 U -0.134 U 1.640 U

IRON-59 pCi/L 5.890 U -3.460 U -11.800 U
TRITIUM pCi/L 756.000 5850.000 -146.000 U

PLUTONIUM-238 pCi/L -0.013 U -0.003 U -0.014 U
PLUTONIU14-239/240 pCi/L -0.006 U -0.005 U 0.061 U

RUTHENI LIM-106 pCi/L -2.490 U 3.010 U -8.770 U
STRONTIUM pCi/L 0.237 U 0.083 U 0.137 U

TECHNETIUM-99 pCi/L -2.560 U 1500.000 -0.869 U
TOTAL URANIUM UG/L 2.400 2.400 2.140

The decimal places shown do not reflect the precision reported by the laboratory
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Parameter

Sang#
Date
location

Type
Comments

Depth -

BDD4K2
10-28-94

699-50-53A
--

WATER

8OD4K4
10-19-94
699-50-538

---

WATER

BOD4K6
10-21-94
699-52-54

---

WATER

BOD4K8
10-18-94

699-52-57

WATER

BOD4 1.0
10-19-94
699-53-55A

WATER

B004L2
10-19-94

699-53-558

WATER

Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

GROSS ALPHA pCi/L 5.110 3.170 4.920 U -0.352 U 2.610 2.160 U
GROSS BETA Pon 612.000 9.100 1820.000 12.500 10.500 202.000
COBALT-58 pCi/L 1.090 U 1.170 U -11.800 U -0.870 U 8.390 U -3.920 U
COBALT-60 pCi/L 49.200 5.530 U 62.600 -0.803 U 0.856 U 15.600 U

CESI UM-137 pCi/L -0.632 U 2.300 U 0.632 U -0.562 U 0.585 U 5.490 U
EURDPILIM-152 pCi/L -2.730 U 3.950 U 5.160 U -9.400 U 0.200 U -8.210 U
EURDPILM-154 pCi/L -12.700 U 7.460 U -10.500 U -2.180 U 3.700 U 6.430 U
EUROPIUM-155 pCi/L 0.000 U -2.080 U 2.950 U 2.450 U 0.367 U -7.210 U

IRON-59 pCi/L 4.440 U -5.710 U -1.350 U -17.800 U -10.900 U -13.800 U
TRITIUM pCi/L 459.000 1 7.700 U 4290.000 1 524.000 91.500 U 597.000

PLUTONIUM-238 pCi/L -0.007 U 0.000 U -0.011 U -0.003 U 0.000 U 0.067 U
PLUTDNI UI-239/240 pCi/L -0.010 U -0.035 U -0.008 U -0.010 U -0.003 U -0.011 U

RUTHENIUM-106 pCi/L 3.470 U -3.470 U -11.500 U -53.000 U -96.900 U 21.300 U
STRONTIUM pCl/L 0.221 U 0.208 U -0.103 U 0.344 U 0.010 U -0.072 U

TECHNETILIM-99 pCi/L 3800.000 -3.820 U 4250.000 0.798 U -1.430 U 738.000
TOTAL URANIUM UG/L 5.890 1.950 6.820 1.630 2.130 4.140

The decimal places shown do not reflect the precision reported by the laboratory
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Parameter

SampM
Date
Location

Type
Comments

Depth-

BOD4 1. 4
10-19-94
699-53-55C

--

WATER

BOD4 1-6
10-20-94
699-54-57

---

WATER

BOD4 1.8
10-24-94
699-55-55

WATER

BOD4MO
10-25-94

699-55-57

WATER

BOD4M2
10-23-94
699-57-59

WATER

BDD4M4
10-11-94
699-59-58

WATER

Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

GROSS ALPHA pCi/L 1.890 U 2.310 0.287 U 2.510 U 2.430 0.862 U
GROSS BETA pCi/L 219.000 6.590 65.600 472.000 17.300 55.000
COBALT-58 pCi/L 0.086 U 2.770 U 2.320 U 2.720 U 6.510 U -3.080 U
CORALT-60 pCi/L 10.700 U 1.370 U 4.760 U 45.300 2.310 U -1.800 U

CESIl1M-137 pCi/L 1.750 U 0.319 U -4.610 U -8.210 U -2.120 U 0.585 U
EUROPI LIM-152 pCi/L 1.740 U 15.800 U -3.760 U -6.500 U -2.730 U -5.490 U
EUROPI LIM-154 pCi/L 0.816 U -12.000 U 8.040 U 2.410 U 5.970 U 0.927 U
EUROPIUM-155 pCi/L 5.280 U 2.130 U -6.580 U -1.460 U 1.270 U -1.470 U

IRON-59 pCi/L -10.600 U 3.410 U 10.400 U 4.810 U -9.810 U 10.900 U
TRITIUM poi/L 654.000 13.700 UJ 8980.000 J 5740.000 1 60000.000 1 8030.000

PLUTONIUM-238 poi/L -0.006 U 0.365 U -0.007 U -0.023 U 0.000 U 0.039 U
PLUTONIUM-239/240 pCi/L -0.006 U -0.015 U 0.056 U 0.102 U 0.000 U 0.000 U

RUTHENIUM-106 pCi/L -27.300 U -8.420 U 10.400 U -31.200 U -17.900 U -24.900 U
STRONTIUM pCi/L 0.114 U 0.118 U 0.339 U 0.426 U 0.261 U 0.154 U

TECHNETIUM-99 pCi/L 552.000 0.097 U 217.000 2030.000 44.200 207.000
TOTAL URANIUM UG/L 4.310 2.400 1.470 5.090 4.200 1.050

The decimal places shown do not reflect the precision reported by the laboratory
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Parameter

SwnP#
Date

Location

Type
Comments

Depth -

BOD4M6
10-25-94
699-60-57

--

WATER

BOD4M8
10-11-94

699-60-60
---

WATER

80D4NO
10-19-94
699-53-55C

WATER
DUPLICATE

Units Result	 0 Result	 G Result	 0

GROSS ALPHA pCi/L 0.146 U 2.780 2.680 U
GROSS BETA pCi/L 9.220 37.200 233.000
COBALT-58 pCi/L -0.528 U -0.366 U -1.960 U
CORALT-60 pCi/L -4.470 U 4.280 U 16.800 U

CESIUM-137 pCi/L 0.758 U 2.340 U 1.960 U
EUROPIUM-152 pCi/L 3.880 U 2.060 U -8.900 U
EUROPILM-154 pCi/L 3.220 U 0.805 U 17.700 U
EUROPIUM-155 pCi/L -4.660 U -10.800 U 5.840 U

IRON-59 pCi/L 12.300 U 10.800 U -1.380 U
TRITIUM pCi/L 278.000 J 36100.000 478.000

PLUTONIUM-238 pCi/L 0.000 U -0.021 U -0.013 U
PLUTONIUM-239/240 pCi/L 0.068 U -0.015 U -0.010 U

RUTHENIUM-106 pCi/L 6.060 U -59.400 U -44.900 U
STRONTIUM pCi/L 0.355 0.210 U 0.057 U

TECHNETIUM-99 pCi/L -0.784 122.000 608.000
TOTAL URANIUM UG/L 0.205 1.880 4.650

The decimal places shown do not reflect the precision reported by the laborato ry
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Parameter

Saao
Date

Location

Type
Comments

Depth-

BOD4N2
10-14-94

299-E33-12
--

MATER
SPLIT

BOD4N4
10-14-94

299-E33-12
---

WATER
DUPLICATE

BOD4N6
10-19-94

699-53-55[

WATER
SPLIT

BDD4N8
10-21-94

699-52-54

MATER
DUPLICATE

BOD4PO
10-21-94
699-52-54

WATER
SPLIT

BDD4P2
10-24-94

699-55-55

WATER
FIELD BLANK

Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result 0

GROSS ALPHA pCi/L 31.000 J 4.270 5.200 1 4.670 U 70.000 1 0.413 U
GROSS BETA pCi/L 790.000 471.000 460.000 1310.000 1200.000 1 1.800 U
CERILJK-144 pCi/L 60.000 U MR 70.000 U MR 60.000 U NR
COBALT-58 pCi/L 10.000 U 1.900 U 10.000 U -0.458 U 10.000 U -2.450 U
COBALT-60 pCi/L 36.000 21.900 21.000 49.300 61.000 0.257 U

CESIUM-134 pCi/L 10.000 U MR 10.000 U NR 10.000 U NR
CESIUM-137 pCi/L 10.000 U -2.000 U 10.000 U 1.860 U 10.000 U -0.266 U

EUROPIUM-152 pCi/L 20.000 U -0.348 U 30.000 U 2.000 U 30.000 U -8.080 U
EUROPIUM-154 pCi/L 20.000 U -13.600 U 20.000 U -14.800 U 20.000 U 3.930 U
EUROPILM-155 pCi/L 30.000 U 0.383 U 30.000 U -1.400 U 40.000 U 3.750 U

IRON-59 pCi/L 30.000 U 10.600 U 40.000 U 12.000 U 40.000 U -1.610 U
TRITIUM pCi/L 770.000 333.000 610.000 4080.000 1 4500.000 35.200 UJ

POTASSIL14-40 pCi/L 200.000 U NR 200.000 U MR 200.000 U NR
MANGANESE-54 pCi/L 10.000 U NR 10.000 U MR 10.000 U NR

SODIUM-22 pCi/L 10.000 U MR 10.000 U MR 10.000 U MR
NIOBILM-94 pCi/L 10.000 U NR 10.000 U NR 10.000 U NR

PLUTONILM-238 pCi/L 0.017 UJ -0.024 U -0.004 U.1 -0.003 U -0.004 U 0.000 U
PLUTONIUM-239/240 pCi/L 0.004 U -0.012 U 0.002 U -0.010 U -0.001 U 0.000 U

RADILIM-226 pCi/L 20.000 U MR 30.000 U NR 30.000 U NR
RADIUM-228 pCi/L 50.000 U MR 60.000 U NR 60.000 U NR

RUTHENILM-103 pCi/L 20.000 U NR 20.000 U NR 20.000 U NR
RUTHENIUM-106 pCi/L 100.000 U 1.100 U 100.000 U -55.100 U 100.000 U -52.900 U

TIN-113 pCi/L 10.000 U NR 20.000 U NR 20.000 U NR
STRONTIUM-90 pCi/L -0.170 U NR 0.000 U NR -0.002 U NR

STRONTIUM pCi/L NR 0.193 U NR 0.213 U MR -0.023 U
TECHNETILM-99 pCi/L 1200.000 1530.000 690.000 4250.000 3400.000 2.680 1
THORIUM-228 pCi/L 20.000 U MR 20.000 U NR 20.000 U NR
THORILM-232 pCi/L 50.000 U NR 60.000 U NR 60.000 U NR

TOTAL URANIUM UG/L 1.500 2.770 2.400 6.990 3.400 0.026

The decimal places shown do not reflect the precision reported by the laboratory
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Parameter

sand
Date

Location

Type
Comments

Depth -

BOD4P4
10-20-94

699-54-57
--

WATER
FIELD BLANK

BOD06
10-25-94

699-60-57
---

WATER

EQUIP BLANK

BOD4P8

10-25-94

699-60-57

WATER
EQUIP BLANK

BOD400
10-26-94

299-E32-2

WATER

BOD401
10-17-94

299-E33-28

WATER

BOD402
10-17-94

299-E33-29

WATER

Units Result	 0 Result	 0 Result	 Q Result	 Q Result	 0 Result	 0

GROSS ALPHA pCi/L 0.272 U -0.020 U 0.220 U NR MR NR
GROSS BETA pCi/L 0.791 U 1.240 U 0.219 U NR NR NR
CERIUM-144 pCi/L NR NR NR NR NR NR
COBALT-58 pCi/L -4.900 U -0.685 U -0.264 U -2.110 U 0.228 U 0.229 U
COBALT-60 pCi/L 1.200 U -3.430 U -2.090 U 1.400 U -2.400 U 0.943 U

CESIUM-134 pCi/L NR NR NR NR NR NR
CESIUM-137 pCi/L -2.410 U 2.290 U 7.640 U 2.120 U -3.090 U -4.790 U

EUROPIUM-152 pCi/L 4.560 U -11.200 U -3.990 U NR MR NR
EUROPIUM-154 pCi/L 3.730 U 7.870 U 10.500 U -4.080 U -10.600 U -3.240 U
EUROPIU94 -155 pCi/L -1.070 U 7.280 U -7.410 U -1.220 U -4.850 U -2.210 U

IRON-59 pCi/L -0.684 U 3.370 U -2.180 U 0.000 U 0.631 U -1.900 U
TRITIUM pCi/L 108.000 LLI 153.000 UJ 88.300 U.1 NR NR NR

POTASSIIIM-40 pCi/L NR NR NR NR NR NR
MANGANESE-54 pCi/L NR NR NR NR MR NR

SODIU 4-22 pCi/L NR NR NR NR NR NR
NIOBIUM-94 pCi/L NR NR NR NR NR NR

PLUTOMILIM-238 pCi/L -0.003 U 0.048 U 0.000 U NR NR NR
PLUTONILIM-239/240 pCi/L -0.010 U 0.064 U -0.015 U MR NR NR

RADILM-226 pCi/L NR NR NR NR NR NR
RADIUI-228 pCi/L NR NR NR NR NR NR

RUTHENILM-103 pCi/L NR MR NR NR NR NR
RUTHENILM-106 pCi/L -8.510 U -0.934 U 34.700 U NR NR NR

TIN-113 pC1/L NR NR NR MR NR NR
STRONTIUM-90 pCi/L NR MR MR NR NR NR

STRONTIUM pCi/L 0.090 U 0.374 U 0.280 U MR MR NR
TECKNETILIM-99 pCi/L 0.419 U 1.760 U -1.700 U 16.400 46.200 25.700

THORILM-228 pCi/L NR NR NR NR NR MR
THORILJN-232 pCi/L NR NR NR NR NR MR

TOTAL URANIUM UG/L 0.019 0.003 U 0.000 U NR NR NR

The decimal places shown do not reflect the precision reported by the laboratory
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Parameter

Samp1R
Date

Location

Type
Comments

Depth-

600403
10-14-94

299-E33-30
--

WATER

BOD404
10-23-94
299-E33-34

---

WATER

BOD405
10-21-94
299-E33-35

WATER

BOD496
10-13-94

299-E34-2

WATER

BOD407
10-14-94

299-E34-5

WATER

BOD408
10-13-94

299-E34-2

WATER
DUP

Units Result	 0 Result	 0 Result	 0 Result	 0 Result	 0 Result	 0

GROSS ALPHA pCi/L NR NR NR NR NR NR
GROSS BETA pCi/L NR NR NR NR NR NR
CERIUM-144 pCi/L NR NR NR NR NR NR
COBALT-58 pCi/L 3.180 U 1.550 U -0.448 U 3.420 U 3.420 U -3.420 U
COBALT-60 pCi/L -1.590 U 1.710 U 1.800 U 1.200 U 2.770 U 3.010 U

CESILM-134 pCi/L NR NR NR NR NR NR
CESIUM-137 pCi/L 2.090 U 0.851 U 0.904 U 1.090 U 1.490 U 3.250 U

EUROPILM-152 pCi/L NR 0.599 U NR NR NR NR
EUROPIUM-154 pCi/L 4.830 U -10.600 U 3.930 U 1.990 U 8.970 U 16.700 U
EUROPIUM-155 pCi/L -3.940 U -3.310 U 5.000 U -0.134 U 7.130 U 3.910 U

IRON-59 pCi/L -6.380 U 6.210 U 10.200 U 2.950 U -6.640 U -6.080 U
TRITIUM pCi/L NR NR NR NR NR NR

POTASSI LIM-40 pCi/L NR NR NR NR NR NR
14ANGANESE-54 pCi/L NR NR NR NR NR NR

SODIUM-22 pCi/L NR NR NR NR NR NR
NIOBILJM-94 pCi/L NR NR NR NR NR NR

PLUTONIUM-238 Pon NR NR NR NR NR NR
PLUTONIUM-239/240 pCi/L NR NR NR NR NR NR

RADIUM-226 pCi/L NR NR NR NR NR NR
RADIUM-228 pCl/L NR NR NR NR NR NR

RUTHENIUM-103 pCi/L MR NR NR NR NR NR
RUTHENIUM-106 pCi/L NR MR NR NR NR NR

TIN-113 pCi/L NR NR NR NR NR NR
STRONTIUM-90 pCi/L NR NR NR NR NR NR

STRONTIUM pCi/L NR NR NR NR NR NR
TECHNETIUM-99 pCi/L 42.400 781.000 244.000 -1.510 U -0.633 U -1.080 U

THORIUM-228 pCi/L NR NR NR NR NR NR
THORIUM-232 pCi/L NR NR NR NR NR NR

TOTAL URANIUM UG/L NR NR NR NR NR NR

i

lb

The decimal places shown do not reflect the precision reported by the laborato ry
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Parameter

SaaO
Date
Location

Type
Comments

Depth-

800409
10-13-94
299-E34-2

--

WATER
SPLIT

8OD4RO
10-17-94
299-E33-29

---

WATER
FIELD BLANK

BOD4R1
10-21-94
299-E33-35

WATER
EQUIP BLANK

BOD4R3
10-18-94

299-E28-7

WATER

Units Result	 0 Result	 0 Result	 0 Result	 0

GROSS ALPHA pCi/L NR NR NR NR
GROSS BETA pCi/L NR NR NR NR
CERIUM-144 pCi/L 50.000 U NR NR NR
COBALT-58 pCi/L 10.000 U -8.750 U -0.432 U 0.895 U
COBALT-60 poi/L 20.000 U -4.870 U -8.930 U -2.910 U

CESIUM-134 pCi/L 10.000 U NR NR NR
CESIUM-137 pCi/L 10.000 U 2.590 U -1.890 U 17.000

EUROPIUM-152 pCi/L 20.000 U NR NR 0.898 U
EUROPIUM-154 pCi/L 10.000 U 0.804 U 0.804 U -2.080 U
EUROPIUM-155 pCi/L 30.000 U -0.823 U 0.548 U 2.570 U

IRON-59 pCi/L 20.000 U -13.900 U 0.704 U -6.520 U
TRITIUM pCi/L NR NR NR NR

POTASSILM-40 pCi/L 100.000 U NR NR NR
MANGANESE-54 pCi/L 10.000 U NR NR NR

SODILM-22 pCi/L 10.000 U NR NR NR
NIOBIUM-94 pCi/L 10.000 U NR NR NR

PLUTONIUM-238 pCi/L NR NR NR -0.007 U
PLUTONIUM-239/240 pCi/L NR NR NR -0.007 U

RADIUM-226 pCi/L 20.000 U NR NR NR
RADIUM-228 pCi/L 50.000 U NR NR NR

RUTHEMILM-103 pCi/L 10.000 U NR NR NR
RUTHENIL44-106 pCi/L 100.000 U NR NR 36.300 U

TIN-113 pCi/L 10.000 U NR NR NR
STRONTILM-90 pCi/L NR NR NR NR

STRONTIUM pCi/L NR NR NR 149.000
TECHNETIUM-99 pCi/L -0.150 U -1.120 U -2.410 U NR
THORIUM-228 pCi/L 22.000 NR NR NR
THORILM-232 pCi/L 50.000 U NR NR NR

TOTAL URANIUM UG/L NR NR NR NR

The decimal places shown do not reflect the precision reported by the laboratory
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RADIOCHEMICAL DUPLICATES (pCi/L)

SAMPLE: BOD4GO BOD4N4

DATE: 10114/94 10/14/94

LOCATION: 299-E33-12 299-1333-12

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

CESIUM-137 15 -3.62 U -2 U NC

COBALT-58 1.22 U 1.9 U NC

COBALT-60 25 21.7 21.9 .9174

EUROPIUM-152 50 1.52 U -0.348 U NC

EUROPIUM-154 50 1.49 U -13.6 U NC

EUROPIUM-155 50 -1.34 U 0.383 U NC

GROSS ALPHA 3 0.417 U 4.27 200

GROSS BETA 4 505 471 6.967

IRON-59 .05 -6.1 U 10.6 U NC

PLUTONIUM-238 1 -0.0178 U -0.0243 U NC

PLUTONIUM-239/240 1 -0.00761 U -0.0121 U NC

RUTHENIUM-106 -32 U 1.1 U NC

STRONTIUM 0.136 U 0.193 U NC

TECHNETIUM-99 15 1430 1530 6.756

TOTAL URANIUM 1 2.48 2.77 11.04

TRITIUM 400 406 333 19.75

F-1
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RADIOCHEMICAL DUPLICATES (pCi/L)

SAMPLE: BOD4Q6 BOD4Q8

DATE: 10/14/94 10/14/94

LOCATION: 299-E34-2 299-1334-2

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

CESIUM-137 15 1.09 U 3.25 U NC

COBALT-58 3.42 U -3.42 U NC

COBALT-60 25 1.2 U 3.01 U NC

EUROPIUM-154 50 1.99 U 16.7 U NC

EUROPIUM-155 50 -0.134 U 3.91 U NC

IRON-59 .05 2.95 U -0.08 U NC

TECHNETIUM-99 15 -1.51 U -1.08 U NC

F-2
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RADIOCHEMICAL DUPLICATES (pCi/L)

SAMPLE: BOD4K6 BOD4N8

DATE: 10/21/94 10/21/94

LOCATION: 699-52-54 699-52-54

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

CESIUM-137 15 0.632 U 1.86 U NC

COBALT-58 -11.8 U -0.458 U NC

COBALT-60 25 62.6 49.3 23.77

EUROPIUM-152 50 5.16 U 2 U NC

EUROPIUM-154 50 -10.5 U -14.8 U NC

EUROPIUM-155 50 2.95 U -1.4 U NC

GROSS ALPHA 3 4.92 U 4.67 U NC

GROSS BETA 4 1820 1310 32.58

IRON-59 .05 -1.35 U 12 U NC

PLUTONIUM-238 1 -0.0111 U -0.00345 U NC

PLUTONIUM-239/240 1 -0.00828 U -0.0103 U NC

RUTHENIUM-106 -11.5 U -55.1 U NC

STRONTIUM -0.103 U 0.213 U NC

TECHNETIUM-99 15 4250 4250 0

TOTAL URANIUM .1 6.82 6.99 2.461

TRITIUM 400 4290 J 4080 J 5.017

F-3
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RADIOCHEMICAL DUPLICATES (pCi/L)

SAMPLE: BOD414 BOD4N0

DATE: 10/19/94 10-19-94

LOCATION: 699-53-55C 699-53-55C

COMMENTS: DUPLICATE

PARAMETER CRDL RESULT Q RESULT Q RPD

CESIUM-137 15 1.75 U 1.96 U NC

COBALT-58 0.0863 U -1.96 U NC

COBALT-60 25 10.7 U 16.8 U NC

EUROPIUM-152 50 1.74 U -8.9 U NC

EUROPIUM-154 50 0.816 U 17.7 U NC

EUROPIUM-155 50 5.28 U 5.84 U NC

GROSS ALPHA 3 1.89 U 2.68 U NC

GROSS BETA 4 219 233 6.194

IRON-59 .05 -10.6 U -1.38 U NC

PLUTONIUM-238 1 -0.00615 U -0.0128 U NC

PLUTONIUM-239/240 l -0.00614 U -0.00957 U NC

RUTHENIUM-106 -27.3 U -44.9 U NC

STRONTIUM 0.114 U 0.0574 U NC

TECHNETIUM-99 15 552 608 9.655

TOTAL URANIUM .1 4.31
1	

4.65 7.589

TRITIUM 400 654 478 31.09

F-4
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RADIOCHEMISTRY SPLITS (pCi/L)

SAMPLE: BOD4GO BOD4N2

DATE: 10/14/94 10/14/94

LOCATION: 299-E33-12 299-E33-12

COMMENTS: SPLIT

PARAMETER CRDL RESULT Q RESULT Q RPD

CESIUM-137 15 -3.62 U 10 U NC

COBALT-58 1.22 U 10 U NC

COBALT-60 25 21.7 36 49.56

EUROPIUM-152 50 1.52 U 20 U NC

EUROPIUM-154 50 1.49 U 20 U NC

EUROPIUM-155 50 -1.34 U 30 U NC

GROSS ALPHA 3 0.417 U 31 I 200

GROSS BETA 4 505 790 44.01

IRON-59 .05 -0.1 U 30 U NC

PLUTONIUM-238 1 -0.0178 U 0.017 UJ NC

PLUTONIUM-239/240 1 -0.00761 U 0.004 U NC

RUTHENIUM-106 -32 U 100 U NC

STRONTIUM 0.14 U 200

STRONTIUM-90 2 -0.17 U 200

TECHNETIUM-99 15 1430 1200 17.49

TOTAL URANIUM .1 2.48 1.5 49.24

TRITIUM 400 406 770 61.90

F-5
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RADIOCHEMISTRY SPLITS (pCi/L)

SAMPLE: BOD4Q6 BOD4Q9

DATE: 10/13/94 10/13/94

LOCATION: 299-E34-2 299-E34-2

COMMENTS: SPLIT

PARAMETER CRDL RESULT Q RESULT Q RPD

CESIUM-137 15 1.09 U 10 U NC

COBALT-58 3.42 U 10 U NC

COBALT-60 25 1.2 U 20 U NC

EUROPIUM-154 50 1.99 U 10 U NC

EUROPIUM-155 50 -0.134 U 30 U NC

IRON-59 .05 2.95 U 20 U NC

TECHNETIUM-99 15 -1.51 U -0.15 U NC

F-0
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RADIOCHEMISTRY SPLITS (pCi/L)

SAMPLE: B01)4K6 BOD4P0

DATE: 10/21/94 10/21/94

LOCATION: 699-52-54 699-52-54

COMMENTS: SPLIT

PARAMETER CRDL RESULT RESULT Q RPD

CESIUM-137 15 0.632 U 10 U NC

COBALT-58 -11.8 U 10 U NC

COBALT-60 25 62.6 61 2.588

EUROPIUM-152 50 5.16 U 30 U NC

EUROPIUM-154 50 -10.5 U 20 U NC

EUROPIUM-155 50 2.95 U 40 U NC

GROSS ALPHA 3 4.92 U 70 J 200

GROSS BETA 4 1820 1200 J 41.05

IRON-59 .05 -1.35 U 40 U NC

PLUTONIUM-238 1 -0.0111 U -0.004 U NC

PLUTONIUM-239/240 1 -0.00828 U -0.001 U NC

RUTHENIUM-106 -11.5 U 100 U NC

STRONTIUM 0.1 U 200

STRONTIUM-90 2 -0.002 U 200

TECHNETIUM-99 15 4250 3400 22.22

TOTAL URANIUM .1 6.82 3.4 66.92

TRITIUM 400 4290 J 4500 4.778

F-7
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RADIOCHEMISTRY SPLITS (pCi/L)

SAMPLE: BOD4L4 BOD4N6

DATE: 10/19/94 10/19/94

LOCATION: 699-53-55C 699-53-55C

COMMENTS: SPLIT

PARAMETER CRDL RESULT Q RESULT Q RPD

CESIUM-137 15 1.75 U 10 U NC

COBALT-58 0.0863 U 10 U NC

COBALT60 25 10.7 U 21 200

EUROPIUM-152 50 1.74 U 30 U NC

EUROPIUM-154 50 0.816 U 20 U NC

EUROPIUM-155 50 5.28 U 30 U NC

GROSS ALPHA 3 1.89 U 5.2 J 200

GROSS BETA 4 219 460 70.98

IRON-59 .05 -10.6 U 40 U NC

PLUTONIUM-238 1 -0.00615 U -0.004 UJ NC

PLUTONIUM-239/240 1 -0.00614 U 0.002 U NC

RUTHENIUM-106 -27.3 U 100 U NC

STRONTIUM 0.11 U 200

STRONTIUM-90 2 0 U 200

TECHNETIUM-99 15 552 690 22.22

TOTAL URANIUM .1 4.31 2.4 56.92

TRITIUM 400 654 610 6.962

F-8
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